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The  Division  of  Mines  maintains  at  its  headquarters  offices 
in  San  Francisco  a  technical  library  containing  several  thou- 
sand books  and  scientific  journals  on  geology,  mining,  min- 
eralogy, chemistry,  metallurgy,  and  related  subjects;  a  reading 
room  containing  periodicals  devoted  to  the  petroleum  and 
mining  industries,  and  newspapers  from  the  mining  centers 
of  the  state;  exhibits  of  minerals,  rocks,  mine  models,  etc.;  a 
service  laboratory  for  the  determination  of  California  miner- 
als; and  a  conference  room  with  a  mining  engineer  in  attend- 
ance to  serve  the  public  and  to  sell  publications  of  the  Division. 
Publications  are  also  sold  at  the  Los  Angeles,  Sacramento,  and 
Redding  branch  offices. 

In  addition  to  oral  conferences  in  the  offices  of  the  Division 
of  Mines,  information  concerning  the  mineral  resources,  min- 
eral industry,  geology,  and  mining  operations  of  California  is 
distributed  to  the  public  by  means  of  publications,  monthly 
releases,  and  letters.  Each  letter  of  inquiry  received  by  the 
Division  is  answered  by  the  technical  staff  member  best  quali- 
fied to  do  so. 

The  principal  publications  of  the  Division  of  Mines  are  the 
Report  of  the  State  Mineralogist,  issued  annually ;  the  Bulletin 
and  Special  Report  series,  county  reports,  and  maps,  issued  at 
irregular  intervals ;  and  Mineral  Information  Service,  a  pam- 
phlet issued  monthly,  which  is  designed  to  inform  the  public 
on  the  geology  and  mineral  resources  of  California  and  on  the 
usefulness  of  minerals  and  rocks,  and  to  serve  as  a  news  release 
on  mineral  discoveries,  mining  operations,  markets,  statistics, 
and  new  publications.  A  list  of  available  publications  will  be 
sent  free  upon  request. 

Communications  to  the  Division  of  Mines,  including  orders 
for  publications,  should  be  addressed  to  the  headquarters  office. 

Headquarters  office:  California  Division  of  Mines,  Ferry 
Building,  San  Francisco  11,  California. 

Branch  offices:  State  Building,  217  West  First  Street,  Los 
Angeles  12;  Business  and  Professions  Annex,  1021  "0"  Street, 
Sacramento  14;  Natural  Resources  Building,  Cypress  and 
tanning  Streets,  Redding. 

Gordon  B.  Oakeshott,  State  Mineralogist 
and  Chief,  Division  of  Mines. 
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LETTER   OF  TRANSMITTAL 

Mr.  DeWitt  Nelson 

Director,  Department  of  Natural  Resources 

Sacramento,  California 

Sir: 

I  have  the  honor  to  transmit  herewith  for  reference  to  Governor 
Goodwin  J.  Knight  the  Annual  Report  of  the  State  Mineralogist,  Chief, 
Division  of  Mines,  for  the  109th  fiscal  year,  July  1,  1957  to  June  30, 
1958.  This  is  in  compliance  with  amended  Section  2203  of  the  Public 
Resources  Code.  Pertinent  sections  of  the  Code  are  quoted  early  in 
this  report  to  indicate  the  authority  under  which  the  Division  operates. 

Principal  activities  of  the  Division  of  Mines  are  summarized  to  show 
the  program  the  Division  has  been  following  to  perform  its  functions 
as  the  state 's  public  information  bureau  on  its  basic  geology,  mines,  and 
mineral  resources.  Activities  and  operations  of  the  Division  are  planned 
to  aid  and  encourage  the  economic  development  of  the  mineral  re- 
sources of  California.  The  vast  developed  and  potential  mineral  re- 
sources of  our  state  have  offered  a  continuing  challenge  to  the  technical 
staff  of  the  Division  which  has  been  able,  in  many  instances,  to  offer 
fundamental  information  resulting  in  the  development  of  new  mineral 
industries  as  well  as  to  contribute  to  long-range  programs.  The  total 
value  of  mineral  production  in  California  in  1957  reached  the  all-time 
high  of  over  1.6  billion  dollars,  the  tenth  consecutive  year  it  has  ex- 
ceeded one  billion  dollars. 

During  the  first  8  months  of  the  fiscal  year  the  Division  continued 
under  the  administration  of  Olaf  P.  Jenkins ;  on  March  1,  1958  he  was 
succeeded  as  State  Mineralogist,  on  temporary  authorization,  by  Gordon 
B.  Oakeshott,  formerly  Deputy  Chief,  Division  of  Mines. 

Respectfully  submitted, 

Gordon  B.  Oakeshott 
Ferry  Building,  San  Francisco  State  Mineralogist  and 

September  15,  1958  Chief,    Division    of   Mines 
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Photo  1.  Olaf  P.  Jenkins  (left),  retiring  Chief  of  the  Division  of  Mines,  receives 
acknowledgment  of  "his  many  years  of  service  contributed  to  the  mining-  industry  and 
.  .  .  his  outstanding  work  as  Chief  of  the  California  State  Division  of  Mines"  from 
Henry  Mulryan,  representing  the  industry. 
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ABSTRACT 

The  value  of  mineral  production  in  California  reached  the  all-time 
high  of  1.65  billion  dollars  in  1957 ;  but  the  amount  of  production 
declined  somewhat  because  of  falling'  metal  market  prices  and  less 
Government  support,  and  falling  output  of  the  petroleum  products. 
High  prices  of  petroleum  were  responsible  for  the  high  total  value. 
Petroleum  products  accounted  for  77  percent  of  the  value  of  mineral 
production;  nonmetallic  or  industrial  minerals,  20  percent;  and  the 
metals,  2.7  percent.  Capacity  for  new  and  increased  production  of  the 
nonmetals  was  greatly  expanded,  with  notable  developments  in  the 
mines,  plants,  and  processing  of  borates,  cement,  clay  products,  and 
magnesia. 

Chief  of  the  Division  of  Mines  since  1947,  Dr.  Olaf  P.  Jenkins, 
retired  on  March  1,  1958  and  was  succeeded,  on  temporary  authoriza- 
tion, by  Dr.  Gordon  B.  Oakeshott,  formerly  Deputy  Chief.  Richard  M. 
Stewart  was  appointed  Supervising  Mining  Geologist  to  assist  the  Chief 
in  administration  in  San  Francisco.  Re-organization  of  the  Division  into 
four  major  sections,  each  headed  by  a  Senior  Mining  Geologist,  was 
completed.  The  Division  had  a  total  of  60  authorized  positions,  33  of 
which  were  mining  geologists  or  engineers.  Expenditures  for  1957-58 
increased  13  percent  over  1956-57  to  $620,179,  a  reflection  of  increased 
prices  paid  for  equipment,  supplies,  and  services,  and  normal  salary 
increases. 

The  Public  Information  Services  section  handled  a  large  number  of 
personal  interviews,  telephone  calls,  and  letters  of  inquiry  on  the 
mining  industry  and  geology — not  only  from  California,  but  from  all 
parts  of  the  world.  Material  assistance  was  given  to  a  large  number  of 
companies  as  well  as  individuals.  Division  mining  geologists  were  active 
in  the  leading  professional  societies  and  cooperated  with  them  on 
geological  work  in  California.  Staff  geologists  presented  56  talks  on 
mineral  resources,  geology,  and  Division  activities  to  schools  and  a 
wide  variety  of  professional  and  lay  groups.  Over  $1,600  of  publications 
were  sold  at  meetings  of  mineral  societies  and  at  mineral  shows. 

The  Division's  reference  and  research  library  in  San  Francisco  has 
grown  to  22,000  volumes,  300  periodicals,  and  15,000  maps  on  geology, 
mining,  and  related  subjects,  with  emphasis  on  California.  The  Library 
maintains  a  valuable  exchange  of  publications  with  similar  institutions 
in  48  foreign  countries.  Ninety-five  sets  of  the  school  library  set  of 
selected  Division  publications  were  distributed  to  California  schools, 
in  response  to  written  requests.  About  160  new  volumes  were  added  to 
the  Library  by  donation  and  purchase.  Two  hundred  new  California 
topographic  maps  were  acquired  through  the  cooperative  program 
between  the  State  Department  of  Water  Resources  and  the  Topo- 
graphic Branch  of  the  U.  S.  Geological  Survey. 

The  program  of  publication  continued  on  a  slightly  increased  scale 
in  1957-58,  with  Division  of  Mines  staff  geologists  authoring  the 
largest  proportion  of  reports  and  bulletins  in  the  Division's  history. 
All  four  series  were  represented:  monthly  Mineral  Information  Service, 
quarterly  California  Journal  of  Mines  and  Geology,  Bulletins,  and 
Special  Reports. 

Work  on  the  very  important  county  resources  reports,  dealing  with 
mines,  mineral  resources,  and  geology,  was  especially  active ;  Calaveras, 
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Contra  Costa,  Kern,  San  Diego,  and  Shasta  Comities  were  nearing  com- 
pletion for  early  publication.  However,  about  half  the  counties  in  the 
state  are  still  covered  by  reports  more  than  10  years  old. 

Basic  geologic  mapping  was  done  during-  the  year  by  Division  mining 
geologists,  by  the  U.  S.  Geological  Survey,  and  by  University  geologists. 
More  than  15  quadrangle  areas  were  in  various  stages  of  completion  by 
Division  geologists.  Many  more,  in  progress  by  cooperating  agencies  and 
individuals,  are  on  file  and  are  slated  for  publication  by  the  Division. 

The  fiscal  year  1957-58  was  the  first  year  of  a  4-year  state-approved 
program  for  publication  of  1 :  250,000-scale,  colored  geologic  maps  to 
cover  the  state.  The  Death  Valley  and  Alturas  1-  by  2-degree  map  sheets 
were  being  printed  by  the  lithographer  as  the  year  closed.  The  geologic 
compilation  on  eight  sheets  is  either  complete  or  well  underway.  Recon- 
naissance  geoligic  mapping  was  done  by  Division  geologists  for  the 
Alturas  sheet. 

The  mineralogy-petrology  section  made  qualitative  determinations  of 
4,035  ores,  rocks,  and  minerals,  and  staff'  geologists  carried  on  research 
as  well.  Work  done  by  the  staff  included  screen  analyses  of  sands;  de- 
termination of  expansion  properties  of  shale  and  perlite  samples  by  use 
of  the  high-temperature  furnace;  spectrographs  analyses;  study  of 
clay  minerals  by  differential  thermal  analysis  equipment;  and  the 
identification  and  study  of  rocks  with  the  petrographic  microscope.  In 
the  mineral  exhibit,  work  in  reclassification  and  cataloging  progressed. 
More  than  27,000  people  visited  the  exhibits.  Nearly  200  sets  of  rocks 
and  minerals  typical  of  California  were  distributed  to  public  elemen- 
tary schools  within  the  state.  A  number  of  interesting  minerals  were 
acquired,  by  donation,  for  the  mineral  exhibit. 

The  fiscal  year  1957-58  was  a  year  of  accomplishment  in  study  of 
the  state's  resources  by  mineral  commodities,  for  two  major  projects 
reached  publication:  the  comprehensive  Bulletin  176,  Mineral  com- 
modities of  California — one  of  the  finest  and  most  complete  reports  ever 
published  on  California's  mineral  resources — which  was  written  and 
edited  largely  by  staff  geologists ;  and  Bulletin  175,  Salt  in  California, 
the  most  recent  commodity  study.  A  great  deal  of  information  has  been 
amassed  toward  publication  of  comprehensive  surveys  on  other  com- 
modities, including  limestone  and  dolomite,  silica,  clay,  perlite  and 
obsidian,  sand  and  gravel,  and  stone.  Requests  for  information  on  these 
commodities  and  the  geologic  occurrence  of  petroleum  are  numerous. 

Each  of  the  branch  offices  of  the  Division  carried  on  a  full  program 
of  information  service,  field  and  office  work  on  the  preparation  of 
county  resources  reports,  specialized  statewide  mineral  commodity  in- 
vestigations, and  basic  geologic  mapping.  The  Los  Angeles  office  has 
eight  authorized  technical  positions,  Sacramento  two,  and  Redding  two. 
The  branches  do  not  maintain  laboratories,  but  do  offer  limited  mineral 
displays  and  reading  facilities.  The  personal  and  telephone  information 
service  has  grown  at  a  very  rapid  rate  in  Los  Angeles. 


Photo  2  (opposite).  During  fiscal  1957-58  work  on  an  inventory  of  Contra  Costa 
County's  mines  and  mineral  resources  was  completed  for  publication.  Photo  shows 
Mount  Diablo,  scenic  focal  point  of  the  county.  Photo  by  Commercial  Photo  and  View 
Co.,  courtesy  East  Bay  Municipal  Utility  District. 
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The  U.  S.  Geological  Survey  continued  its  studies  of  mineral  deposits 
in  California  during  1957-58  in  cooperation  with  the  State  Division  of 
Mines.  Cost  of  the  projects  was  $70,000,  half  of  which  was  paid  by  the 
state.  The  six  active  projects  were  in  the  south  Klamath  Mountains, 
Sierra  Nevada  foothills  mineral  belt,  eastern  Sierra  tungsten,  Bishop 
tungsten,  Mt.  Pinchot  quadrangle,  and  Panamirit  Butte  quadrangle. 
The  Bishop  project  was  completed  on  June  30,  1958.  A  short-term 
project  on  Mt.  Diablo  mercury  was  completed  during  the  year.  Over 
the  years  of  U.  S.  Geological  Survey  cooperation,  the  Division  of  Mines 
has  received  many  worthwhile  technical  reports  for  publication  and  has 
also  profited  from  the  less  formal  interchange  of  information  between 
geologists  of  the  two  agencies. 

The  U.  S.  Bureau  of  Mines  cooperates  with  the  Division  by  gathering- 
production  statistics  from  mine  operators.  Recently,  the  two  agencies 
signed  a  cooperative  agreement,  with  no  direct  funds  involved,  whereby 
the  State  Division  will  publish  certain  inventory  and  mineral  proc- 
essing and  utilization  studies  done  by  the  Federal  Bureau.  At  the  close 
of  the  fiscal  year  an  inventory  study  of  mercury  in  California  was  being 
edited  for  publication  by  the  Division.  The  Division  of  Mines  is  cooper- 
ating with  a  number  of  state  agencies  on  geological  mapping  problems, 
and  with  the  Seismologic  section  of  the  U.  S.  Coast  and  Geodetic  Survey 
and  Seismograph  Station  of  the  University  of  California  on  investiga- 
tion of  geologic  aspects  of  earthquakes.  Active  cooperation  is  carried 
on  with  universities  in  the  state ;  in  particular,  the  Division  contributed 
$1,500  to  cooperative  work  on  clays  with  the  University  of  California 
in  1957-58  and  $1,000  to  research  on  age  investigation  of  rock  forma- 
tions. The  annual  amount  of  $8,000  is  authorized  for  purchasing- 
geologic  maps  and  reports  for  publication  by  the  Division,  or  for  use  in 
public  information  or  in  compiling  the  state  geologic  map.  This  pur- 
chase program  has  enabled  the  state  to  encourage  basic  work  on  geology 
and  mineral  deposits  and  to  obtain  a  great  many  valuable  contributions 
at  extremely  low  cost.  The  Division  continued  its  cooperation  with  the 
California  Academy  of  Sciences  on  mineral  exhibits. 

During  1957-58,  the  Division  administration,  State  Mining  Board, 
and  Director  of  the  Department  of  Natural  Resources  thoroughly  in- 
vestigated the  need  for  basic  research  and  field  studies  in  the  minerals 
field.^The  matter  was  reviewed  at  a  series  of  public  meetings,  and  a 
joint  report,  prepared  by  the  Division  of  Mines  and  University  of 
California,  on  appropriate  research,  was  presented  to  the  State  Legisla- 
ture in  March,  1958,  as  directed  by  Senate  Concurrent  Resolution  84. 
This  is  to  be  followed  by  a  5-year  budgeted  plan  to  be  jointly  submitted 
to  the  Legislature  at  its  1959  session.  The  Division  has  requested  $111,- 
000  to  modernize  laboratory  facilities  and  to  employ  minimum  technical 
personnel  in  1959-60. 

The  Division  of  Mines  was  able  to  materially  assist  the  mineral  indus- 
tries in  California  during  1957-58  by  providing  complete,  authoritative 
information  service ;  by  mapping  rock  formations,  mineral  deposits,  and 
mines ;  and  by  publishing  scientific  reports  which  led  to  the  discovery 
and  utilization  of  new  mineral  deposits.  The  Division  is  playing  a 
fundamental  role  in  developing  California's  raw  mineral  sources  for 
California  industry. 
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MINERAL   PRODUCTION   AND  VALUE    IN    1957 

After  6  fruitful  years  of  mineral  production,  characterized  by  in- 
creasing' outputs  of  most  mineral  commodities,  1957  was  generally 
a  year  of  declining  mineral  yields,  although  price  increases  brought 
total  value  to  the  all-time  high  of  $1.65  billion. 

Declines  were  especially  noticed  in  the  metals  group  where  a  com- 
bination of  falling  market  prices  for  base  metals  and  suspension  of  the 
Government  stockpile  program  for  tungsten  resulted  in  a  substantial 
decline  in  output  from  1956.  In  mid-year,  when  the  price  of  lead 
dropped  to  13J  cents  per  pound  and  the  price  of  zinc  dropped  to  10J 
cents  per  pound,  the  Darwin  and  Shoshone  mines  of  Inyo  County 
ceased  operations. 

One  of  the  big  blows  to  the  metals  group  was  the  closing  in  July 
of  the  two  largest  lode  gold  mines  in  the  state.  These  mines,  the  Em- 
pire-Star group  and  Idaho-Maryland  group,  are  both  located  in  the 
Grass  Valley  district  of  Nevada  County.  They  had  been  operating 
continuously  for  almost  25  years  on  a  fixed-price  product — gold  at 
$35  per  ounce.  Meanwhile,  during  this  period,  they  watched  their 
costs  increase  and  their  profits  approach  the  vanishing  point.  Their 
closing  marked  the  end  of  an  era  of  large-scale,  low-grade  ore  pro- 
duction from  the  deep  lode  mines  of  California.  A  small  production 
of  lode  gold  continues  to  come  from  the  high-grade  lode  mines  in  El 
Dorado,  Sierra,  and  Siskiyou  Counties.  The  large  bucket-line  dredges 
operating  on  the  flood  plains  of  the  Yuba  and  American  Rivers  near 
the  western  base  of  the  Sierra  Nevada  now  produce  most  of  the  gold  in 
California. 

Two  brighter  spots  in  the  metals-production  picture  were  chromite 
and  mercury.  The  quantity  and  value  of  production  increased  during 
the  year  for  both  of  these  commodities.  In  the  case  of  chromite  it  was 
the  maximum  effort  of  producers  who  were  working  at  capacity  be- 
fore the  anticipated  filling  of  the  government  stock-pile  quota  in  mid- 
1958  (about  a  year  earlier  than  the  previously  established  termination 
date). 

The  increase  in  mercury  production  was  based  upon  successful  ex- 
ploration work  at  some  of  the  larger  mines,  partly  financed  by  the 
Government  Defense  Minerals  Exploration  Administration  program. 
The  New  Idria,  Abbott,  Altoona,  and  Buena  Vista  mines  benefited 
under  this  program.  The  Guadalupe,  the  Buckman,  and  the  New  Al- 
maden  mines  completed  successful  exploration  on  their  own  account. 

In  the  nonmetal  group  the  quantity  and  value  of  production  de- 
clined, owing  to  a  slackening  in  the  demand  for  materials  of  construc- 
tion. However,  many  new  production  facilities  were  completed  during 
the  year  and  the  capacity  for  future  mineral  output  in  this  field  has 
been  greatly  expanded. 

Some  of  the  outstanding  developments  included  conversion  of  the 
underground  sodium  borate  mines  in  Kern  County  to  open-pit  opera- 
tions; opening  of  the  new  Permanente  cement  plant  in  Cushenbury 
Canyon;  construction  of  a  large  clay-products  plant  in  Riverside 
County;  opening  of  a  flotation  plant  in  Calaveras  County  to  separate 
sand  and  clay  of  the  lone  formation;  and  an  expansion  of  facilities 
for  producing  magnesia  from  sea  water  at  Moss  Landing,  Monterey 
County. 
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All  major  members  of  the  fuel  group  registered  a  decline  in  pro- 
duction during  1957.  Petroleum  (crude  oil)  production  declined  for  the 
fourth  consecutive  year  and  was  off  3  percent  from  1956.  However, 
a  number  of  price  increases  during  1957  worked  in  favor  of  the  output 
of  California  wells,  so  that  more  gross  revenue  was  derived  from  less 
oil.  The  increase  in  the  value  of  petroleum  production  was  12.6  per- 
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Mineral  commodity 

Quantity 

Value 

597,857  short  tons 

37,731,340  barrels 

34,901  short  tons 

2,728,180  short  tons 

945  short  tons 

170,885  fine  ounces 

1,268,021  short  tons 

3,458  short  tons 

325,309  short  tons 

74,558  short  tons 
9,121  short  tons 
16,511  flasks 
502,572  million  cubic  feet 

843,378  thousand  gallons 
390,743  thousand  gallons 
35,916  short  tons 
15,109  short  tons 
339,646  thousand  barrels 
459,089  short  tons 
1,330,060  short  tons 
78,982,834  short  tons 
522,288  fine  ounces 
41,351,259  short  tons 
133,915  short  tons 
1,750  short  tons 
2,969  short  tons 

$40,816,821 

117,852,259 

2,788,490 

Clays              

5,740,239* 

568,890 

100,000 

5,980,975 

2,995,106 

988,988 

5,407,588 

Magnesium  compounds  from  sea  water  and  bitterns 

5,314,882 

802,310 

4,077,887 

Natural  gas  (marketed  production) 

114,416,000 

81,355,000 

Liquid  petroleum  gases 

Peat 

20,421,000 
424,362 

Perlite       ___.        -              _    _ 

113,476 

Petroleum  (crude) 

1,035,920,000 

1,510,131 

Salt  (common) 

8,721,242 
87,030,129 

Silver  (recoverable  content  of  ores,  etc.) 

472,697 

53,591,089* 

1,525,660 

Tungsten  concentrate  60  percent  WO 3  basis 

Zinc  (recoverable  content  of  ores,  etc.) 

Unapportioned:  asbestos,  bromine,  calcium  chloride, 
coal  (lignite) ;  diatomite,  feldspar,  iodine,  iron  ore, 
lithium  compounds,  manganese  ore  ( — 35%  Mn) 
and   concentrates,   mica   (sericite),    molybdenum 
concentrates,  platinum  group  metals,  potassium 
salts,    pyrites,    rare    earth    concentrates,    slate, 
sodium    salts,    strontium    minerals,    sulfur    ore, 

2,735,160 
688,808 

67,499,522 

Total  value  for  1957  (preliminary) 

$1,652,348,069* 

*  The  total  has  been  adjusted  to  eliminate  duplication  in  the  value  of  clay  and  limestone  included  in  cement 
and  lime;  clay  690,390  short  tons  valued  at  $1,021,450;  limestone  11,860,832  short  tons  valued  at 
$16,489,192. 


cent  over  1956.  It  was  the  first  time  in  history  that  the  value  of  the 
petroleum  production  exceeded  the  billion  dollar  mark,  totalling 
$1,035,920,000. 

Reflecting  these  price  increases,  the  total  value  of  all  mineral  pro- 
duction in  the  state  amounted  to  a  new  high  level  in  1957,  as  petroleum 
accounts  for  about  60  percent  of  the  total  figure — $1,652,348,069. 


PUBLIC   RESOURCES  CODE: 
AUTHORITY   FOR   OPERATION   OF   DIVISION   OF   MINES 

The  State  Mineralogist  (Chief,  Division  of  Mines),  State  Mining 
Board,  and  the  Director,  Department  of  Natural  Resources,  derive 
their  authority  for  operating  the  Division  of  Mines,  determining  its 
policies,  and  administering  its  activities  from  the  State  Public  Re- 
sources Code.  Pertinent  sections  (numbered)  of  that  Code  are  quoted 
as  follows: 
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Mineral  resources 

"2205.     The  State  Mineralogist  shall : 

(a)  Make,  facilitate,  and  encourage  special  studies  of  the  mineral  resources 
and  mineral  industries  of  the   State. 

(b)  Collect  statistics  concerning  the  occurrence  and  production  of  the  economically 
important  minerals  and  the  methods  pursued  in  making  their  valuable  constituents 
available  for  commercial  use  .  .  ." 

"2207.  The  owner,  lessor,  lessee,  agent,  manager,  or  other  person  in  charge 
of  any  mine  of  whatever  kind  or  character  within  the  State  shall  forward  to  the 
State  Mineralogist,  upon  his  request,  at  his  office,  not  later  than  the  thirty-first  day 
of  March  in  each  year,  upon  forms  which  will  be  furnished,  a  report  showing  the 
character  of  the  mine,  the  method  of  working  the  mine  and  the  general  condition 
thereof,  and  the  total  mineral  production  for  the  preceding  calendar  year.  Any 
such  person  who  fails  to  comply  with  the  provisions  of  this  section  is  guilty  of  a 
misdemeanor. 

"Such  reports  shall  be  confidential.  Other  reports  are  public  records  unless  ex- 
cepted by  the  statute.  Statistical  bulletins  based  on  these  reports  and  published 
under  the  provisions  of  Section  2205  of  this  code  shall  be  compiled  to  show,  for 
the  State  as  a  whole  and  separately  for  each  county,  the  total  of  each  mineral 
produced  therein,  provided  that,  in  order  not  to  disclose  the  production  of  any 
operator,  no  production  figure  shall  be  published  which  represents  the  production 
of  less  than  three  operators ;  and  when  such  production  figure  for  any  county 
would  conflict  with  such  provision  it  may  be  combined  with  such  production 
figures  for  one  or  more  other  counties.  Such  bulletins  shall  be  published  annually 
by  June  30th  or  as  soon  thereafter  as  practical." 

Administration 

"2201.  The  State  Mineralogist  shall  employ  competent  geologists,  field  as- 
sistants, qualified  specialists,  and  office  employees  when  necessary  in  the  execution 
of  the  plans  and  operations  of  the  division   under  this  chapter. 

"2202.  The  State  Mineralogist  shall  maintain  offices,  and  a  museum,  library, 
and  laboratory  in   San   Francisco  for  the  purposees  provided   in   this  chapter. 

"2205.     The   State  Mineralogist   shall  : 

"(a)  Make,  facilitate,  and  encourage  special  studies  of  the  mineral  resources 
and  mineral  industries  of  the  State. 

"(g)  Maintain,  in  effect,  a  bureau  of  information  concerning  the  mineral  in- 
dustry of  the  State  .  .  ." 

State  Mining  Board 

"507.1.  State  Mining  Board  :  Members :  Appointment :  Qualifications :  Incum- 
bent members :  Filling  vacancies :  Confirmation  of  appointments :  Organization : 
Powers :  Appointment  of  employees  of  Division  of  Mines.  There  shall  be  a  State 
Mining  Board,  consisting  of  five  members  appointed  by  the  Governor  with  the 
advice  and  consent  of  the  Senate  for  terms  of  four  years  and  until  their  successors 
are  appointed  and  qualified.  Members  shall  be  selected  from  those  citizens  of  this 
State  associated  with  or  having  detailed  knowledge  of  the  prospecting  for,  pro- 
duction,   processing    or    marketing    of    the    nrnerals    of    this    State. 

The  members  of  the  incumbent  Mining  Board,  continued  in  office,  shall  be 
classified  by  the  Governor  so  that  the  term  of  office  of  one  member  shall  expire 
January  15,  1950  and  the  terms  of  two  members  on  January  15,  1951  and  January 
15,  1952,  respectively.  An  appointment  to  fill  a  vacancy  occurring  before  the  expira- 
tion of  a  term  shall  be  only  for  the  remainder  of  that  term.  All  appointments  made 
when  the  Legislature  is  not  in  session  shall  be  subject  to  confirmation  at  the  next 
regular  or  special  session  of  the  Legislature.  The  board  shall  have  power  to  organize 
itself  and  select  its  officers. 

The  board  shall  represent  the  State's  interest  in  the  development,  utilization 
and  conservation  of  the  mineral  resources  of  the  State.  It  is  empowered  to  establish 
policies  conforming  to  the  provisions  of  state  statutes  to  govern  the  administration 
of  the   Division  of  Mines. 

The  director  may  authorize  the  State  Mineralogist  to  exercise  his  power  to 
appoint  employees  of  the  Division  of  Mines  in  accordance  with  the  State  Civil 
Service  Act.  The  director  may  authorize  the  State  Mineralogist  or  any  employee 
of  the  Division  of  Mines  to  exercise  any  power  granted  or  perform  any  duty  im- 
posed upon  the  director  by  the  State  Civil  Service  Act.  (Added  by  Stats.  1949,  Ch. 
1081,   Sec.  2.)" 
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Ore  buyers'  inspection 

"2250.  It  is  unlawful  for  any  person  to  engage  in  the  business  of  milling,  sam- 
pling, concentrating,  reducing,  refining,  purchasing,  or  receiving  for  sale,  ores,  con- 
centrates, or  amalgams  bearing  gold  or  silver,  gold  dust,  sold  or  silver  bullion, 
nuggets,  or  specimens  without  first  procuring  the  license  provided  for  by  this  chapter. 

"2253.  The  application  for  a  license  to  carry  on  such  business  shall  be  made  to 
the  State  Mineralogist.  .  . 

"2267.  Every  licensee  under  this  chapter  shall  file  monthly  with  the  State 
Mineralogist  a  report  of  all  purchases  made  under  this  chapter.  The  reports  shall 
be  made  upon  forms  prescribed  by  the  State  Mineralogist  and  shall  contain  the 
information  required  by  this  chapter." 

Mining  activities 

"2208.  The  State  Mineralogist  or  a  qualified  assistant  may  at  any  time  enter  or 
examine  any  and  all  mines,  quarries,  wells,  mills,  reduction  works,  refining  works, 
and  other  mineral  properties  or  working  plants  in  this  State  in  order  to  gather  data 
to  comply  with  the  provisions  of  this  chapter." 

Information,  laboratory,  and  exhibits 

"2202.  The  State  Mineralogist  shall  maintain  offices  and  a  museum,  library,  ana 
laboratory  in  San  Francisco  for  the  purposes  provided  in  this  chapter. 

"2204.  The  State  Mineralogist  may  receive  on  behalf  of  this  State,  for  the  use 
and  benefit  of  the  Division,  gifts,  bequests,  devises,  and  legacies  of  real  or  other 
property  and  may  use  the  same  in  accordance  with  the  wishes  of  donors.  If  no  in- 
structions are  given  by  the  donors,  the  State  Mineralogist  shall  manage,  use,  and 
dispose  of  the  gifts,  bequests,  and  legacies  for  the  best  interest  of  the  Division  and 
in  such  manner  as  he  may  deem  proper. 

"2205.     The  State  Mineralogist  shall :  .  .  . 

"(c)  Make  a  collection  of  typical  geological  and  mineralogical  specimens,  espe- 
cially those  of  economic  and  commercial  importance,  such  collection  constituting  the 
museum  of  the  division. 

"(d)  Provide  a  library  of  books,  reports,  and  drawings  bearing  upon  the  mineral 
industries,  the  sciences  of  mineralogy  and  geology,  and  the  arts  of  mining  and 
metallurgy,  such  library  constituting  the  library  of  the  division. 

"(e)  Make  a  collection  of  models,  drawings,  and  descriptions  of  the  mechanical 
appliances  used  in  mining  and  metallurgical  processes. 

"(f)  Preserve  and  so  maintain  such  collections  and  library  as  to  make  them 
available  for  reference  and  examination,  and  open  to  public  inspection  at  reasonable 
hours. 

"(g)  Maintain,  in  effect,  a  bureau  of  information  concerning  the  mineral  industry 
of  this  State  to  consist  of  such  collections  and  library,  and  arrange,  classify,  cata- 
logue, and  index  the  data  therein  contained,  in  a  manner  to  make  the  information 
available  to  those  desiring  it. 

"2206.  The  State  Mineralogist  may  prepare  a  special  collection  of  ores  and 
minerals  of  California  to  be  sent  to  or  used  at  any  world's  fair  or  exposition  in 
order  to  display  the  mineral  wealth  of  the  State." 

ADMINISTRATION 

The  Division  of  Mines  is  one  of  several  divisions  in  the  Department 
of  Natural  Resources.  The  headquarters  of  the  Department  and  its 
Director  are  in  Sacramento.  The  State  Mining  Board,  consisting  of  five 
members  appointed  by  the  Governor  and  serving  without  compensa- 
tion, advises  the  Director  and  the  Chief,  Division  of  Mines,  on  matters 
of  policy. 

The  headquarters  office  of  the  Division  of  Mines  is  located  in  the 
south  wing  of  the  Ferry  Building,  San  Francisco.  The  Division's 
work  is  directed  by  the  Chief  of  the  Division,  the  State  Mineralogist, 
from  the  headquarters  office,  which  also  houses  the  Editorial,  Drafting, 
Library,  and  Laboratory  sections.  The  three  branch  offices,  the  largest 
in  Los  Angeles  and  smaller  ones  in  Redding  and  Sacramento,  extend 
services  directly  to  the  public  in  those  areas. 
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Photo  3  (opposite).  Kennedy  mine  headframe,  seen  through  the  tailing  wheels, 
Jackson,  Amador  County.  This  historic  «old  mine  is  descrihed  in  Bulletin  141,  Geo- 
logic Guidebook  Along  Highway  19 — Sierran  Cold  Brit — The  Mother  Lode  Country, 
prepared  and  published  under  the  aegis  of  Dr.  Olaf  P.  Jenkins,  retiring  Chief  of  the 
Division  of  Mines.  One  of  the  most  popular  publications  of  the  Division,  the  book  is 
now   in   its   fourth   printing-.   Photo   by  Mary   Hill. 


For  most  of  the  year,  the  Chief,  Olaf  P.  Jenkins,  was  assisted  in 
the  administration  and  direction  of  the  Division  bv  the  Deputy  Chief, 
Gordon  B.  Oakeshott.  On  March  1,  1958,  Dr.  Jenkins  retired  and  Dr. 
Oakeshott  was  appointed  Chief  pending  the  results  of  an  examination 
open  to  applicants  from  the  entire  country. 

Dr.  Jenkins'  retirement  marked  the  end  of  nearly  29  years  of  con- 
tinuous service  with  the  Division  of  Mines.  From  July  1,  1929,  until 
February  1,  1947,  he  served  as  Chief  Geologist  of  the  Geologic  Branch. 
During  this  time  he  was  responsible  for  many  well-known  publications, 
among  which  is  the  large  colored  state  geologic  map  of  1938 ;  Bulletin 
118,  Geologic  formations  and  economic  development  of  the  oil  and  gas 
fields  of  California;  and  a  paper  known  as  Study  of  placers  that  proved 
very  popular.  All  these  have  long  been  out  of  print. 

In  1947,  Dr.  Jenkins  was  appointed  Chief  of  the  Division  and  dur- 
ing the  next  11  years  the  Division  doubled  in  size.  Under  his  direction 
the  output  of  technical  publications  on  the  geolog}^  and  mineral  re- 
sources of  California  became  internationally  known  and  appreciated 
for  the  high  quality  of  the  work  and  its  usefulness  to  science.  Among 
the  best  known  publications  is  the  series  of  geologic  guidebooks — bulle- 
tins 141,  154,  170 — Mother  Lode  country,  San  Francisco  bay  counties, 
and  geology  of  southern  California,  respectively. 

Among  several  other  books  prepared  under  Dr.  Jenkins'  direction, 
which  proved  popular  enough  to  require  reprinting,  are  bulletins  156, 
158,  173 — on  mineral  commodities,  California  landscape,  and  minerals 
of  California,  respectively.  A  greatly  enlarged  and  completely  rewrit- 
ten issue  of  Mineral  Commodities  of  California,  Bulletin  176,  has  only 
recently  been  published.  This  is  an  integrated  summary  of  geology, 
economics,  mining,  and  potential  sources  of  mineral  supply  to  the  state. 
Comprehensive  commodity  summaries  such  as  this,  and  the  series  of 
statewide  economic  mineral  maps,  together  with  special  commodity  bul- 
letins 129,  134,  144,  152,  162 — on  iron,  chromite,  copper,  manganese, 
and  gypsum,  respectively — supply  f undent ental  information  necessary 
in  the  development  of  the  fast-growing  industries  of  California. 

Many  other  reports  on  geologic  and  mining  subjects  were  published 
during  Dr.  Jenkins'  administration,  such  as  bulletins  171  and  169  on 
earthquakes,  and  clay  technology;  quadrangle  geologic  maps,  of  which 
about  four  dozen  have  appeared  and  many  more  are  to  come ;  and  a 
series  of  about  50  Special  Reports  on  a  great  variety  of  subjects. 

Besides  this  wealth  of  documentary  detailed  data,  the  Division's 
monthly  pamphlet  Mineral  Information  Service,  issued  since  1948, 
brings  praise  from  all  parts  of  the  world  for  its  constant  usefulness 
and  reliability. 
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Dr.  Jenkins'  retirement  necessitated  organizational  changes  for  Divi- 
sion administration  in  the  San  Francisco  office.  Dr.  Gordon  B.  Oake- 
shott  was  appointed  Chief,  on  a  temporary  basis,  and  the  Division 
organization  was  changed  to  provide  administrative  functioning  as 
indicated  in  the  accompanying  organization  chart.  Richard  M.  Stewart 
was  appointed  Supervising  Mining  Geologist  in  charge  of  administra- 
tive services  and  county  resources  reports,  and  was  given  direct  re- 
sponsibility for  the  necessary  drafting,  editorial,  stores  and  business 
management  services.  The  one  Senior  Mining  Geologist  position  in 
charge  of  mineral  commodities  and  mineral  utilization  surveys  was 
left  vacant ;  the  functional  duties  in  those  areas  were  distributed,  tem- 
porarily, among  the  other  Senior  Mining  Geologists  and  the  Super- 
vising Mining  Geologists. 

DEPARTMENT  OF  NATURAL  RESOURCES 

DIVISION    OF    MINES 

ORGANIZATION-MARCH  1958 
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The  Editorial  section,  which  processes  technical  manuscripts  for  pub- 
lication, is  supervised  by  Information  Officer  Elisabeth  L.  Egenhoff. 
The  Drafting  section,  headed  by  Supervising  Geological  Draftsman 
Richard  A.  Crippen  Jr.,  prepares  charts,  maps,  and  illustrations  for 
the  publications.  Librarian  William  A.  Sansburn  is  in  charge  of  the 
Division's  technical  library  which  serves  the  public  at  the  San  Fran- 
cisco headquarters  office  and  also  distributes  sets  of  Division  publica- 
tions to  public  school  teachers  and  students,  and  maintains  a  film 
lending  library  on  the  mineral  industry. 

At  Lo,s  Angeles,  Sacramento,  and  Redding  are  the  branch  offices 
which  carry  on  the  phases  of  Division  work  most  effective  and  most 
needed  in  their  respective  parts  of  the  state.  Los  Angeles,  the  largest, 
is  headed  by  Supervising  Mining  Geologist  Lauren  A.  Wright ;  Sacra- 
mento by  Associate  Mining  Geologist  William  B.  Clark.  The  Redding 
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office  is  under  the  direction  of  District  Mining  Engineer  J.  C.  O'Brien. 
This  last  office  was  enlarged  by  the  addition  of  Associate  Mining 
Geologist  Thomas  E.  Gay  Jr.,  who  was  transferred  from  the  Los  An- 
geles office  early  in  the  fiscal  year. 

During  fiscal  1957-58  the  number  of  authorized  positions  was  60 ; 
one  technical  position,  a  Junior  Mining  Geologist  in  Los  Angeles,  was 
left  vacant  to  effect  budget  economy.  A  list  of  the  technical  staff  of  the 
Division  of  Mines  as  of  June  30,  1958,  with  the  major  assignments  and 
interests  of  each  follows : 

Technical  Staff  Assignments 

AUNE,  QUINTIN  A. — Antimony,  arsenic,  bismuth,  bentonite  ;  geologic  reconnais- 
sance  Alturas  area  ;  Modoc  County. 

ROWEN,  OLIVER  E.,  Jr. — Supervision  of  Geologic  surveys  and  guidebooks  sec 
tion ;  cement,  limestone  and  dolomite  ;  bulletin  on  limestone  and  dolomite  ;  Mon- 
terey County  ;  Monterey  and  El  Portal  quadrangles  ;   Cherokee  mine. 

CHESTERMAN,  CHARLES  W—  Supervision  of  Mineralogy— Petrology  section; 
expansible  shale,  pumice  and  perlite,  volcanic  rocks,  fluorspar,  jade  ;  Mattcrhorn 
Peak  and  Bodie  quadrangles ;  Dublin  Hills  area. 

CLARK,  WILLIAM  B. — Supervision  of  Sacramento  branch  office ;  technical  in- 
formation services  ;  Calaveras  County  ;  gold,  platinum  ;   Greenwood  quadrangle. 

CLEVELAND,  GEORGE  B. — Los  Angleles  office;  aluminum,  clay,  diatomite ; 
Otay   bentonite ;    Little   Antelope   clay. 

CRIPPEN,  RICHARD  A.,  Jr.— Supervision  of  Drafting  section  ;  drafting  illus- 
trations  for   publication. 

DAVIS,  FENELON  F. — Supervision  of  technical  information  services  and  mineral 
economics  section  ;  mining  activities  ;  manganese,  mercury  ;  Alameda  County. 

EGENHOFF,  ELISABETH  L—  Supervision  of  Editorial  section  ;  technical  edit- 
ing ;   history  of  mineral   discovery   and   mining   in   California. 

EVANS,  JAMES  R. — Technical  information  services  and  laboratory.  (In  training 
for  assignment  to  Los  Angeles  office.) 

GARY,  GEORGE  L. — Mineral  exhibits  ;  ore  buyers'  inspection  and  licenses. 

GAY,  THOMAS  E.,  Jr. — Technical  information  services  at  Redding  branch  office  ; 
geologic  reconnaissance  Alturas  area ;  Modoc  County ;  Coffee  Creek  area  ;  iron 
and  ferroalloys. 

GOLDMAN,  HAROLD  B. — Dimension  stone  and  rock  products ;  Alameda  County  ; 
Franciscan  chert  in  concrete  aggregate;  reactive  materials  in  aggregates;  ag- 
gregate  resources  of   river-drainage  systems. 

GRAY,  CLIFFTON  H.,  Jr. — Los  Angeles  office;  Limestone  and  dolomite;  tin; 
Corona  South  quadrangle  ;  Orange  and  Riverside  Counties. 

HART,  EARL  W. — Asphalt  and  bituminous  roc'-,  natural  gas,  natural-gas  liquids, 
petroleum  ;  Standard  limestone  and  dolomite  ;  Kern  County  petroleum  ;  Monterey 
County. 

JENNINGS,  CHARLES  W. — State  geologic  map ;  supervision  of  topographic 
map  filing  and  distribution  ;  index  to  geologic  mapping  projects  ;  review  of  geologic 
maps  for  publication  ;    Hernandez   Valley  quadrangle ;   coal,   peat. 

KELLEY,  FREDERIC  R. — Clay,  phosphates ;  Cretaceous  stratigraphy,  Joaquin 
Rocks  quadrangle  ;   Cherokee  sediments. 

KIESSLING,  EDMUND  W. — Assisting  on  all  petroleum  resources ;  Lockwood 
Valley  area  ;  glossary  of  California  geologic  names. 

LYDON,  PHILIP  A.— Technical  information  services  at  Sacramento  branch  office  ; 
Calaveras  County;  pyrite,  sulfur  and  sulfuric  acid,  titanium;  Kaiser  Peak  and 
Mt.  Abbot  quadrangles  ;   geology  of  Poe  tunnel. 
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MATTHEWS,  ROBERT  A.— Mineralogy— Petrology  section,  X-ray  and  spectro- 
scope ;   chromite. 

MORTON,  PAUL  K. — Los  Angeles  office ;  ore  deposits  of  Kern  County  ;  cadmium, 
lead,  silver,  zinc  (southern  California),  gold  (southern  California). 

OAKESHOTT,  GORDON  B.— Chief,  Division  of  Mines  (State  Mineralogist)  ; 
Division  administration  ;  geology  of  the  Coast  and  Transverse  Ranges  ;  geology  of 
active  faults  and  earthquakes. 

O'BRIEN,  J.  C. — Supervision  of  Redding  branch  office  ;  copper,  zinc ;  Shasta  and 
Trinity  Counties. 

RICE,  MARY   H. — Technical  editing  ;    Mineral  Information   Service  ;    photography. 

RICE,  SALEM  J. — Asbestos,  chromite,  cobalt,  nickel,  serpentine ;  geologic  guide 
to  north  coast ;  caves  of  California. 

SANSBURN,  WILLIAM  A.— Librarian. 

SAUL,  RICHARD  B. — Los  Angeles  office;  Riverside  County;  manganese  (southern 
California )  ;  geology  of  parts  of  Inyo  Mts. 

STEWART,  RICHARD  M. — Assisting  Chief  in  Division  administration  and  super- 
vision;  supervision  of  administrative  services  and  county  resources  reports  sec- 
tions ;  mineral  utilization. 

STINSON,  MELVIN  C. — Assisting  in  supervision  of  Mineralogy — Petrology  sec- 
tion ;  black  sands,  minor  metals,  rare-earth  elements,  uranium,  vanadium,  zirco- 
nium and  hafnium  ;  Chilcoot  and  Haiwee  Reservoir  quadrangles. 

STRAND,  RUDOLPH  G. — State  geologic  map;  compilation  geologic  map  of  Great 
Valley  ;  index  to  geologic  mapping. 

SYMONS,  HENRY  H. — Technical  information  services ;  mineral  economics  and 
statistics ;  mining  operations. 

TROXEL,  BENNIE  W. — Assisting  in  supervision  of  the  Los  Angeles  branch  office  ; 
molybdenum,  thorium,  tungsten,  wollastonite ;  Shadow  Mountains  and  southern 
Death  Valley  ;  Kern  County. 

VER  PLANCK,  WM.  E. — Bulletin  on  silica  ;  borates,  bromine  and  iodine,  calcium 
chloride,  gypsum,  lithium,  magnesium  compounds,  nitrogen  compounds,  potash, 
salines,  sodium  salts,  strontium  compounds. 

WEBER,  F.  HAROLD,  Jr. — Los  Angeles  office  ;  San  Diego  County  ;  geology  and 
mineral  deposits  of  part  of  Ord  Mts. ;  barite. 

WRIGHT,  LAUREN  A. — Assisting  Chief  by  administration  and  supervision  of  the 
Los  Angeles  branch  office ;  geology  of  southern  Death  Valley  ;  beryllium,  optical 
calcite,  feldspar,  gem  stones,  kyanite,  mrca,  quartz  crystal,  talc  and  pyrophyllite. 

Financial  Statement 

The  statement  of  expenditures  for  the  fiscal  year  1957-58  is  approxi- 
mate inasmuch  as  all  bills  for  the  year  were  not  available  for  payment 
at  the  time  this  report  was  prepared.  These  approximate  expenditures 
are  compared  below  with  actual  expenditures  for  the  years  1954-55, 
1955-56,  and  1956-57 : 

Expenditures   1954-55   $471,613 

Expenditures   1955-56    488,761 

(3.6  percent  increase  over  54-55) 
Expenditures   1956-57   545,747 

(11.6  percent  increase  over  55-56) 
Expenditures    1957-58    (approx.) 620,179 

(13.6  percent  increase  over  56-57) 

These  increases  reflect  the  need  for  the  Division  of  Mines  to  continue 
to  provide  helpful  and  efficient  services  to  the  growing  population  of 
the  state  at  a  level  set  by  public  demand.  The  expenditures  listed  below 
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include    increases   in   the   costs   of   equipment,    supplies,   services,   and 
salaries. 

The  second  year  of  paid  subscriptions  to  the  monthly  publication 
Mineral  Information  Service  yielded  $13,738,  an  abatement  against  the 
support  expenditures  for  the  Division. 

Expenditures 

Fiscal  1957-58 

Total  salaries  and  wages $378,486.39 

Operating  expenses 

Freight,  cartage  and  express $1,318.74 

Telephone  and  telegraph 2,841.24 

Toll  calls _ 573.99 

Light,  heat  and  power 2,491.89 

Rent  of  building  space 31,052.32 

Repairs   and   maintenance 519.40 

Office,  supplies  and  services 5,704.91 

Postage    9,531.89 

Photography,  supplies  and  services 1,137.71 

Blueprinting 896.11 

Printing,  bulletins  and  maps 72,141.24 

Printing,  general 2,415.98 

Technical  reports   (purchase) 6,400.00 

Auto    operations    9,629.28 

Travel,   in-state   17,691.49 

Travel,  out-of-state 1,862.39 

Auto  mileage   330.92 

Laboratory,  supplies  and  services 5,190.07 

Premium  on  bonds 74.41 

Library,  supplies  and  services 1,067.10 

Exhibits,   supplies  and   services 305.71 

Expendable  accountable  equipment 499.39 

Total  operating  expenses $173,676.18 

Equipment 

Automobile    (replacement)    $2,614.82 

Field    140.40 

Laboratory   (replacement  and  additional) 3,227.51 

Office   (replacement  and  additional) 4,064.48 

Miscellaneous  replacements 173.71 

Miscellaneous   additional    1,886.38 

Library    1,789.07 

Total   equipment    $13,896.37 

Other  current  expenses 

Geological  exploration  in  cooperation  with 

U.   S.  Geological  Survey $35,000.00 

Publication  of  colored  state  geologic  map 

Rent     $500.00 

Lithographer    18,620.00 

$19,120.00 
Total  other  current  expenses $54,120.00 


Grand   total    expenditures $620,178.94 

Appropriation  reimbursement :   Sale  of 

Mineral  Information   Service 13,738.00 


Grand  net  total,  current  operations $606,440.94 
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Public  Information  Service 

Important  contacts  between  the  Division  of  Mines  and  the  mining 
public  are  made  through  the  public  information  section  at  our  offices 
in  San  Francisco,  Los  Angeles,  Sacramento,  and  Redding.  This  section 
of  the  staff  handles  personal  interviews,  telephone  calls,  and  letters  of 
inquiry  on  the  mining  industry  and  geology  from  all  parts  of  Cali- 
fornia, the  United  States,  and  remote  countries  of  the  world. 

Inquiries  during  the  past  year  have  centered  around  the  mineral 
stockpile  programs  of  the  U.  S.  Government  and  the  status  of  federal 
legislation  affecting  the  mineral  industry.  The  plans  and  long-range 
proposals  for  the  mineral  industry  have  been  of  especial  concern  to 
geologists  and  miners  throughout  the  West. 

All  members  of  the  Division  technical  staff  are  kept  alert  to  new 
developments  and  changes  of  emphasis  in  the  mining  industry.  This 
is  accomplished  by  a  plan  of  rotating  assignments,  whereby  each  staff 
member  spends  a  part  of  one  week  each  month  in  the  information 
section. 

These  public  contacts  frequently  lead  to  the  initiation  of  new  mining 
enterprises  in  the  state,  and  contribute  to  the  greater  utilization  of  its 
mineral  wealth.  During  fiscal  year  1957-58  the  Public  Information 
Section  of  the  Division  rendered  many  types  of  service  to  the  mineral 
industry  as  illustrated  by  the  following  typical  examples : 

Basic  Geology.  As  a  result  of  recent  field  mapping  in  Modoc  County 
the  Division  was  able  to  assist  geologists  of  an  oil  company  in  the 
interpretation  of  their  geophysical  studies  of  the  area.  Reviewed 
geology  of  upper  Pliocene  lake  beds  near  Dorris  with  company  geol- 
ogist. Outlined  distribution  of  lone  formation  to  a  prospector.  Referred 
ceramics  student  to  source  material  for  preparing  clay  report.  Provided 
geologic  map  data  to  mining  exploration  company,  water  district  engi- 
neer, geologist  of  a  co-operative  agency,  individuals,  and  other  inter- 
ested parties  on  many  occasions. 

Supplied  oil-producing  estate  with  geologic  information  on  Edison 
oil  field  and  possibilities  of  drainage  and  secondary  recovery.  Discussed 
with  county  planning  commission  the  problems  of  establishing  county 
regulations  governing  the  geologic  hazards  at  building  sites.  Prepared 
list  of  geological  references  on  Santa  Maria  Valley  area  for  an  oil 
company  representative.  Provided  engineering  firm  with  geologic  data 
on  a  clay-shale  area  about  to  be  opened. 

Identified  fossils  for  geologists  and  collectors.  Supplied  large  land 
company  with  geologic  information  on  the  area  of  their  holdings. 

Mining  and  Mineral  Processing.  Supplied  concern  engaged  in  study 
of  Mojave  Desert  water  needs  with  basic  information  on  mining  opera- 
tions. Recommended  method  of  exploring  its  mercury  deposit  to  a  small 
mining  company.  Advised  interested  party  on  economics  of  opening  up 
a  dimension  stone  quarry.  Furnished  data  on  water-flooding  projects 
to  company  applying  industrial  control  of  micro-organisms.  Provided 
II.  S.  Bureau  of  Mines  with  current  information  on  uranium  mining. 
Recommended  California  producer  of  fluorite  as  source  of  special- 
ground  fluorite  for  experimental  work.  Discussed  problem  of  mining 
building  stone  with  potential  retail  stone  dealer.  Explained  methods 
of  upgrading  manganese  ore  to  small  mine  operators. 
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Assisted  geologists  in  evaluating  clay  and  diatomite  deposits.  Assisted 
a  prospector  attempting  to  develop  a  large,  low-grade  copper  deposit. 
Outlined  possibility  of  locating  a  faulted  ore  body  during  visit  to  a 
lead  mine.  Supplied  mining  history  of  a  property  to  an  investor  con- 
sidering reopening  the  deposit.  Recommended  course  of  future  explora- 
tion to  a  gold  miner  while  visiting  his  prospect.  Pointed  out  favorable 
and  unfavorable  indications  of  a  prospect  to  an  inexperienced  miner 
while  examining  his  claims.  Advised  prospector  regarding  the  amena- 
bility of  mineral  on  his  claim  to  upgrading  treatment. 

Provided  insurance  company  with  information  on  blasting  power  of 
various  types  of  explosives.  Discussed  with  a  miner  the  steps  necessary 
in  proving  and  developing  his  claim.  Supplied  equipment  company 
with  information  on  quarries  which  might  use  their  equipment.  Di- 
rected miners  seeking  employment  to  active  mines.  Furnished  informa- 
tion regarding  mine  buildings  to  insurance  underwriter. 

Supplied  information  on  recovery  methods  and  economic  outlook  for 
zirconium  ore  to  owner  of  a  placer  deposit.  Estimated  number  of  per- 
sons engaged  in  chrome  mining  for  county  road  department. 

Raw  Materials.  A  major  cement  company  took  an  option  on  a  large 
limestone  deposit,  based  on  information  supplied  by  the  Division.  Sup- 
plied information  on  bentonite  deposits  to  company  representative. 
Discussed  sources  of  perlite  with  a  new  producer  of  expanded  perlite. 
Information  on  location  of  expanded  shale  deposits  presented  to  inter- 
ested firm.  Supplied  out-of-state  company  with  information  on  Orange 
County  clays.  Outlined  raw  material  sources  to  manufacturer  of  struc- 
tural clay  products.  Provided  oil  company  with  coal  samples  from 
dated  beds  for  research  on  spore  analysis. 

Directed  company  to  local  source  of  tough,  abrasion-resistant  rock 
for  use  in  heavy-duty  concrete  floors.  Pointed  out  sources  of  concrete 
aggregate  to  construction  firms  interested  in  U.  S.  Government  works 
projects.  Directed  a  construction  company  to  sources  of  heavy  aggre- 
gate for  use  in  radioactive  shielding. 

Informed  a  cement  company  on  the  production,  quality,  and  poten- 
tial of  sand  and  gravel  resources  in  the  Niles-Livermore  area.  Discussed 
mineral  potential  of  a  county  with  consultant  making  a  survey  for  the 
county  Board  of  Supervisors. 

Furnished  railroad  company  representative  with  estimate  of  sand 
and  gravel  reserves  in  northern  California.  Furnished  data  to  a  manu- 
facturer on  supplies  of  silica  sand  of  particular  specifications.  Informed 
manufacturer  of  welding  fluxes  relative  to  sources  of  raw  material. 
Directed  Corps  of  Engineers,  U.  S.  Army,  to  sources  of  riprap  for  use 
on  breakwater  project. 

Assisted  companies  in  locating  sources  of  diatomite  and  silica  sand 
for  use  in  wax  and  new  type  of  building  material,  respectively.  Furn- 
ished engineers  information  on  iron  ore  deposits  suitable  for  sponge 
iron. 

Physical  and  Chemical  Data  on  Minerals  and  Rocks.  Discussed  ap- 
plication of  differential  thermal  analysis  procedures  in  prospecting 
with  a  consulting  geologist.  Supplied  analyses  of  several  limestone 
deposits  to  a  cement  company.  Made  an  interpretation  of  chemical 
analysis  of  kaolin  sample  for  owner  of  deposit.  Advised  federal  geolo- 
gist on  location  of  specialized  testing  laboratories.  Determined  trans- 
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mission  of  ultraviolet  light  by  muscovite  sample  for  representative  of 
roofing  manufacturer.  Identified  rocks  and  minerals  for  prospectors, 
miners,  engineers,  and  the  general  public. 

Mineral  Utilization  and  Marketing.  Counselled  new  owner  of  a  stone 
quarry  on  developing  and  marketing  his  stone.  Advised  prospector 
regarding  raw  materials  requirements  for  structural  clay  products. 

Supplied  information  on  marketing  limestone  and  dolomite  to  numer- 
ous companies  and  land  owners.  Informed  deposit  owner  on  require- 
ments and  specifications  for  paper  clays  and  on  other  possible  markets 
for  clay  production.  Gave  market  information  to  potential  producers 
of  bentonite.  Advised  government  geologist  on  market  for  imported 
marble. 

Assisted  company  representative  in  gathering  data  on  which  to 
evaluate  asbestos  deposit.  Reviewed  marketing  problems  of  pyrophyl- 
lite  and  suggested  potential  markets  to  a  prospective  producer.  Sug- 
gested market  outlets  to  a  producer  of  cement  copper.  Discussed 
market  for  fluorspar  importer.  Assisted  railroad  company  in  classifying 
an  extraordinary  raw  material  for  freight  rate  adjustment.  Supplied 
explosives  company  with  advice  on  possible  markets  for  their  product. 

Suggested  possible  buyers  to  a  mine  operator  making  a  zinc  sulfide 
concentrate.  Supplied  many  small  mercury  miners  with  list  of  buyers 
of  the  metal. 

Miscellaneous  Information.  Appeared  at  State  Fish  and  Game  Com- 
mission land  withdrawal  hearings  and  requested  action  leading  to 
abolition  of  restrictions  on  mineral  location  and  mining  in  proposed 
withdrawal  areas.  Publications  of  the  Division  were  used  as  source 
books  in  several  court  cases  during  the  year.  Informed  a  company  on 
status  of  Sierran  foothill  reservoir  sites.  Informed  company  geologist 
on  sources  of  special-purpose  maps.  Provided  Sacramento  Geological 
Society  with  geologic  map  for  spring  field  trip.  Appeared  on  radio 
program  and  answered  questions  on  geology  of  earthquakes.  Acted  as 
panelist  for  group  advising  high  school  students  on  the  advantages 
offered  by  the  mining  and  geological  professions. 

Helped  Burlingame  Police  Department  locate  stolen  car  by  deducing 
place  of  abandonment  from  meager  geological  evidence.  Furnished  Air 
Force  with  data  on  long  mine  tunnels  in  California.  Judged  county 
mineral  exhibits  at  State  Fair.  Discussed  and  explained  claim  holder 
responsibilities  under  Public  Law  167  with  property  owner.  Reviewed 
and  offered  suggestions  to  author  revising  gypsum  chapter  of  book, 
Industrial  Minerals  and  Rocks.  Conducted  numerous  field  trips  for 
geologic  societies  and  student  groups. 

Critically  reviewed  book  on  prospecting  for  fluorescent  minerals  for 
an  author.  Provided  miner  with  information  on  nearest  section  corners 
to  his  mining  property.  Furnished  U.  S.  Government  engineers,  State 
agency  engineers,  and  consultants  with  all  types  of  information  on 
geology  and  the  mining  industry. 

Public  Appearances 

The  Division  keeps  alert  to  developments  in  the  professions  of  geol- 
ogy and  mining  engineering  by  participating  in  the  technical  sessions 
of  professional  societies.  This  type  of  relationship  with  the  industry 
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has  been  of  great  practical  value  to  the  state  by  securing  for  Division 
use  the  results  of  mineral  investigations  and  research  made  by  co- 
operating organizations  and  agencies.  Several  members  of  our  technical 
staff  have  been  honored  by  election  to  important  offices  and  to  fellow- 
ships in  technical  societies  representing  various  professional  fields, 
including  mining,  geology,  petroleum  exploration,  geochemistry,  and 
economic  geology.  Each  year,  a  number  of  technical  papers  are  pre- 
sented by  our  mining  geologists  to  technical  meetings  of  such  societies ; 
for  example,  during  1957-58  two  papers  on  California  mineral  resources 
were  presented  at  Pacific  Southwest  Industrial  Minerals  Conference  of 
the  American  Institute  of  Mining,  Metallurgical,  and  Petroleum  En- 
gineers; two  papers  on  California  geology  were  presented  to  Cor- 
dilleran  Section  of  the  Geological  Society  of  America;  the  geologic 
mapping  program  was  described  to  the  Association  of  American  State 
Geologists ;  and  the  panel  forum  of  American  Ceramic  Society  was 
attended. 

Staff  mining  geologists  and  administration  of  the  Division  frequently 
respond  to  direct  requests  of  education  groups,  societies,  and  or- 
ganizations for  informative  talks  on  the  mineral  industry,  geologic 
subjects,  mineralogy,  and  the  services  of  the  Division.  Over  20  such 
illustrated  talks  were  given  to  mineral  societies  during  the  year ;  several 
were  given  to  public  and  private  school  classes ;  and  several  were  given 
to  local  geological  and  mining  societies  composed  of  professional  mem- 
bers, such  as  the  Sacramento  Geological  Society,  Peninsula  Geological 
Society,  and  Mining  Association  of  Southern  California.  Under  appro- 
priate circumstances,  a  Division  geologist  appearing  at  fairs,  hobby 
shows,  mineral  societies,  and  professional  conventions  will  display  and 
sell  publications;  such  sales  were  over  $1,600  in  1957-58. 

Special  attention  is  paid  to  requests  for  lectures,  counsel,  and  assist- 
ance to  such  groups  as  the  Association  of  Outdoor  Education,  Boy 
Scouts  of  America,  college  geology  classes,  high  school  and  elementary 
school  groups,  Sierra  Club,  and  mineralogy  classes. 

Our  participation  and  counsel  is  requested  several  times  a  year  on 
such  occasions  as  council  meetings  on  State  Recreation  program,  legis- 
lative hearings,  hearings  of  Wildlife  Withdrawals,  and  Conservation 
Education  meetings.  The  Division  administration  presented  a  panel 
discussion  of  proposed  field  studies  and  research  program  of  the  Divi- 
sion to  the  Mineral  Industries  Section  of  the  Commonwealth  Club. 

Summary    of    appearances  1957-58  1056-57 

Total   meetings  represented   215  241 

Active   participation    in    105  (Not  totaled) 

Talks  presented 56  36 

Publications   sold   at   16  14 

Sales  at   meetings  and   shows $1,630.31  $700 

LIBRARY 

The  Division  of  Mines  maintains  a  reference  and  research  library 
for  the  use  of  the  public  and  the  professional  staff.  It  is  a  comprehen- 
sive collection  of  materials  in  the  earth  sciences,  with  about  22,000 
volumes,  300  current  periodicals  and  newspapers,  and  15,000  maps.  A 
partial  list  of  the  subjects  represented  includes  geology,  paleontology, 
mineralogy,  mining  engineering,  metallurgy,  mineral  economics,  petro- 
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leum,  chemistry  and  chemical  technology,  and  water  resources.  Western 
exploration  and  travel,  California  state  and  local  history,  the  gold  rush 
and  early  period  of  gold  mining  are  well  represented.  The  library  is  a 
complete  depository  for  publications  of  the  U.  S.  Geological  Survey  and 
U.  S.  Bureau  of  Mines  and  state  surveys,  and  has  extensive  holdings  of 
the  publications  of  the  major  professional  societies  in  geology  and 
mining. 

Current  economic  and  research  developments  in  many  parts  of  the 
world  are  made  available  through  an  exchange  program  with  institu- 
tions in  48  countries.  During  the  past  year  particular  attention  has 
been  directed  to  the  output  of  Russian  scientific  publications.  The  Li- 
brary's  file  of  Russian  materials  includes  several  years  of  the  geologi- 
cal series  and  other  monographic  studies  of  the  Academy  of  Sciences 
of  the  U.S.S.R.,  and  there  are  important  holdings  of  publications  from 
Poland,  Czechoslovakia,  and  other  eastern  European  countries  from 
about  1950.  This  year  new  exchanges  were  arranged  with  geological 
surveys  or  other  official  government  agencies  in  Argentina,  Austria, 
England,  Nicaragua  and  Southern  Rhodesia,  and  with  universities  and 
research  institutions  in  Canada,  New  Zealand,  Wales,  and  Yugoslavia. 

Activities  of  the  Library  in  terms  of  the  number  of  references  to 
books  and  periodicals  by  patrons,  members  of  the  public  as  well  as  staff, 
continued  at  the  high  level  reached  in  the  previous  2  years.  Corre- 
spondence for  the  year  continued  to  increase,  much  of  it  in  connection 
with  the  distribution  of  Division  of  Mines  publications  to  school  and 
college,  and  public  libraries  within  the  state.  In  response  to  requests  for 
materials,  a  total  of  1,800  publications,  as  well  as  95  sets  of  a  selected 
group  known  as  the  school  library  kit  were  distributed.  This  was  in  ad- 
dition to  regular  mailings  to  the  depository  list  which  includes  most  of 
the  college  and  university  libraries,  the  county  and  large  public  librar- 
ies, and  many  high  school  and  district  teachers'  libraries  in  California. 

This  report  is  accompanied  by  a  list  of  classified  books  added  to  the 
collection.  An  important  reference  set  not  shown  in  the  list  is  the  15- 
volume  Encyclopedia  of  Chemical  Technology,  by  Kirk  and  Othmer. 
The  first  17  volumes  of  the  Sierra  Club  Bulletin  were  acquired,  com- 
pleting our  file — a  gift,  with  other  publications,  from  the  Sierra  Club 
Library.  Mr.  S.  M.  French  of  San  Francisco  was  the  donor  of  a  group 
of  books.  A  file  of  33  volumes  of  the  publications  of  the  Scripps  Insti- 
tution of  Oceanography  was  acquired  by  exchange.  From  the  Twentieth 
International  Geological  Congress,  Mexico  City,  21  volumes  and  a  geo- 
logic map  of  Mexico  were  received. 

Miscellaneous  Geologic  Maps  and  Charts.  Miscellaneous  geologic 
maps  and  charts,  published  by  the  U.  S.  Geological  Survey,  are  regu- 
larly received  and  added  to  the  Division's  Library  collection.  These 
include:  geologic  quadrangle  maps,  oil  and  gas  investigations,  coal 
investigations,  mineral  investigations  field  studies  maps,  mineral  inves- 
tigations resource  appraisal  maps,  index  maps  for  each  state  showing 
location  of  published  geologic  maps,  and  miscellaneous  geologic  investi- 
gations maps.  During  the  last  fiscal  year  the  Division  received  and  filed 
218  maps  of  this  category.  The  Library  maintains  a  complete  file  of 
topographic  maps  of  California  available  for  the  use  of  Library  pa- 
trons. 
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Books  Added  to  Library  During  Fiscal  Year  1957-58 

Advances   in  geophysics.  Vol.  3.   Now   York,   Academic  Press.   1956. 

American  Assembly.  Atoms  for  power;  United  States  policy  in  atomic  energy  devel- 
opment. New  York,  Columbia  University,  li>57. 

American  Association  of  Petroleum  Geologists.  Comprehensive  index  of  the  publica- 
tions, 1946-1955.  Tulsa,  1057. 

American  Association  of  Petroleum  Geologists.  A  guide  to  the  geology  and  oil 
fields  of  the  Los  Angeles  and  Yentnra  regions.  For  annual  meeting  A.A.P.G.- 
S.E.P.M.  Los  Angeles,  1958. 

American  Bureau  of  Metal  Statistics.  Year  book.  37th  annual  ed.  New   York,  1958. 

American  Ceramic  Society.  Indexes  to  publications.  Journal.  1918-1955.  Bulletin, 
1922-1955.  Columbus,  1957. 

American  Gas  Association.  Gas  facts;  a  statistical  record  of  the  gas  utility  industry 
in  the  United  States.   New  York,  1957. 

American  Institute  of  Physics  handbook.  New  York,  McGraw-Hill,  1(.)57. 

American  Mutual  Liability  Insurance  Company.  Surface  construction  without  acci- 
dents. Boston.   1946. 

American  Society  for  Testing  Materials.  Methods  for  emission  spectrochemical 
analysis.  Philadelphia,  1957. 

American  Society  for  Testing  Materials.  Symposium  on  titanium.  Philadelphia, 
1957. 

Arizona   Development   Board.   Arizona's   natural   resources,  a    review.   Phoenix,   1957. 

Avres,  Eugene.  Energy  sources,  the  wealth  of  the  world.  New  York,  McGraw-Hill, 
1952. 

Azaroff,  Leonid  Y.  The  powder  method  in  X-ray  crystallography.  New  York,  Mc- 
Graw-Hill. 1958. 

Badger.  Walter  Lucius.  Introduction  to  chemical  engineering.  New  York,  McGraw- 
Hill,  1955. 

Barnes,  Virgil  E.  Eastern  Llano  region.  Field  excursion.  Association  of  American 
State  Geologists  annual  meeting.  Austin,  University  of  Texas,  Bureau  of  Eco- 
nomic Geology,  1958. 

Barzun,  Jacques.  The  modern  researcher.   New   York,   Harcourt,   Brace,   1957. 

Bathuist,  Effie  Geneva.  Conservation  experiences  for  children.  Washington,  U.  S. 
Office  of  Education,  1957. 

Beatty,  William  B.  Sources  of  information  on  geology  and  mining  in  the  western 
states.  Menlo  Park,  Stanford  Research  Institute,  1957. 

Betteridge,  Harold  T.,  ed.  The  new  Cassell's  German  dictionary,  German-English, 
English-German.  New  York,  Funk  &  Wagnalls,  1958. 

Boron,  calcium,  columbium,  and  zirconium  in  iron  and  steel.  New  York,  Published 
for  the  Engineering  Foundation  by  J.  Wiley,  1957. 

Boy  Scouts  of  America.  Merit  Badge  Series.  Geology.  Prepared  by  a  committee  of 
the  American  Association  of  Petroleum  Geologists.   New   Brunswick,   N.   J.,   195,3. 

Brandon,  William.  The  men  and  the  mountain  ;  Fremont's  fourth  expedition.  New 
York,  Morrow,  1955. 

Brown,  Harrison  Scott.  The  next  hundred  years :  man's  natural  and  technological 
resources;  a  discussion.  New  York,  Viking  Press,  1957. 

Buehr,  Walter.  Underground  riches;   the  story  of  mining.  New   York,  Morrow,  1958. 

Burcham,  Lee  T.  California  range  land  ;  an  historico-ecological  study  of  the  range 
resource  of  California.  Sacramento,  Division  of  Forestry,  1957. 

Burcik,  Emil  J.  Properties  of  petroleum  reservoir  fluids.   New  York,   Wiley,   1957. 

Busk,  Henry  Gould.  Earth  flexures,  their  geometry  and  their  representation  and 
analysis  in  geological  section  with  special  reference  to  the  problem  of  oil  finding. 
New  York,  Trussell,  1957. 

California.  Bureau  of  Chemistry.  Fertilizing  materials.  1956.  Sacramento,  1957. 

California.  Department  of  Water  Resources.  The  California  Water  Plan.  Bulletin 
No.  3.  Sacramento,  May  1957. 

California.  University.  Committee  on  Research  in  Water  Resources. 
Sediment  problems  in  California.  11)5(5. 
California  ground  water  situation.  1956. 
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Industrial  uses  of  water  in  California.  1956. 
Recreational  use  of  impounded  water.  1956. 
Water  spreading  for  ground-water  recharge.  1957. 
Recent  research  in  climatology.  1957. 
Legal  problems  in  water  resources.  1957. 
Economics  of  California's  water  development.  1957. 
Recent  and  current  research  in  water  resources.  1957. 
New  research  methods  in  hydrology.  1957. 
California.  University.  Publications  in  Geological  Sciences. 

Johnson,  Bradford  K.  Geology  of  a  part  of  the  Manly  Peak  quadrangle,  southern 

Panamint  Range,  California.  Vol.  30,  No.  5.  1957. 
Popenoe,  Willis  Parkison.  The  Cretaceous  gastropod  Genus  Biplica,  its  evolution 

and  biostratigraphic  significance.  Vol.  30,  No.  6.  1957. 
Smith,  Bernice  Young.  Lower  Tertiarv  Foraminifera  from  Contra  Costa  County, 

California.  Vol.  32,  No.  3.  1957. 
Wilshire,  Howard  G.  Propylitization  of  Tertiary  volcanic  rocks  near  Ebbetts  Pass, 

Alpine  County,  California.  Vol.  32,  No.  4.  1957. 
Fields,   Robert   W.    Hystricomorph    rodents   from    the   late   Miocene   of   Columbia, 
South  America.  Vol.  32,  No.  5.  1957. 
California.   University.  Radiation  laboratory.  Livermore   Site.   The  underground  nu- 
clear detonation  of  September  19,  1957.  U.  S.  Atomic  Energy  Commission,  1958. 
California  Petroleum  Register,  1957-58.  18th  ed.  Los  Angeles,  Petroleum  World  and 

Oil,  1957. 
Canada.   Department  of  Mines  and  Technical   Surveys.   Minerals — Canada   and   the 

world.  Ottawa,  1957. 
Canada.  Geological  Survey.  Geology  and  economic  minerals  of  Canada.  Ottawa,  1957 
Canadian  Institute  of  Mining  and  Metallurgy.  Transactions.  1956.  Vol.  59.  Montreal, 

1957. 
Carter,  George  Francis.   Pleistocene  man  at   San  Diego.   Baltimore,  Johns   Hopkins 

Press,  1957. 
Casanova,  Richard  L.   An  illustrated  guide  to  fossil  collecting.   San  Martin,   Calif., 

Naturegraph  Company,  1957. 
Celebonovic,   Stevan.   The  living  rocks.   New   York,   Philosophical   Library,   1957. 
Chamber  of  Commerce  of  the  United   States.  Conservation  is  good  business.  Wash- 
ington, 1957. 
Collinson,    Charles   W.    Guide   for    beginning    fossil   hunters.    Urbana,    Illinois    State 

Geological  Survey,  1956. 
Colorado  School  of  Mines.  Quarterly. 

Behavior  of  materials   in   the   earth's   crust.   2d   annual    Symposium   on    rock    me- 
chanics. Vol.  52,  No.  3.  1957. 
Heinrich,  E.  William  and  Bever,  James  E.  Selected  studies  of  Colorado  pegmatites 

and  sillimanite  deposits.  Vol.  52,  No.  4.  1957. 
Tarbox,   George  E.   Bibliography   of  graduate  theses  on  geophysics   in   U.   S.   and 

Canadian  institutions.  Vol.  53,  No.  1.  1958. 
Johnson,  J.  Harlan  and  Konishi,  Kenji.   Studies  of  Devonian  algae.   Vol.  53,  No. 
2.  1958 
Commonwealth  Mining  and  Metallurgical  Congress.  6th,  Vancouver,  1957. 
Structural  geology  of  Canadian  ore  deposits. 
Mining  in  Canada. 
The  milling  of  Canadian  ores. 
Cowan,    Robert    Granniss.    Ranchos    of    California ;    a    list    of    Spanish    concessions, 
1775-1822,  and  Mexican  grants,  1822-1846.  Fresno,  Academy  Library  Guild,  1956. 
Cranbrook  Institute  of  Science.  Opals.  Bloomfield  Hills,  Mich. 
Crane,  Evan  Jay.  A  guide  to  the  literature  of  chemistry.  2d  ed.  New  York,  Wiley, 

1957. 
Davies,   Arthur   Morley.    An   introduction    to    paleontology.    2d    ed.    London,    Murbv, 

1947. 
Davis,  Raymond  Earl.  Surveying,  theory  and  practice.  4th  ed.  New  York,  McGraw- 
Hill,  1953. 
Davison  Chemical  Company.  Metallurgical  application  of  the  rare  earths.  Literature 

search.  Pompton  Plains,  N.  J.,  1958. 
Dunbar,  Carl  Owen.  Principles  of  stratigraphy.  New  York.  Wiley,  1957. 
Dunkle,  David  H.  The  world  of  the  dinosaurs.  Washington,  Smithsonian  Institution, 

1957. 
Du  Toit,  Alexander  Logie.  The  geology  of  South   Africa.  3d  ed.   Edinburgh,   Oliver 
and  Boyd,  1951. 
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Early,  Raymond.  Columbia.  San  Francisco,  Fearon  Publishers,  1957. 

Eiby,  G.  A.  About  earthquakes.  New  York,  Harper,  1957. 

Ferguson,  Rowan.  Editing  the  small  magazine.  New  York,  Columbia  University 
Press,  1958. 

Flint,  Richard  Foster.  Glacial  and  Pleistocene  geology.  New  York,  Wiley,  1957. 

Fraser,  Ronald  George  Juta.  Once  round  the  sun;  the  story  of  the  International 
Geophysical  Year.  New  York,  MacMillan,  1958. 

Fulton,  F.  S.  Concrete  technology.  Johannesburg,  The  Concrete  Association,   1957. 

Geological  Society  of  America.  Engineering  geology  case  histories.  Number  1,  1957. 
Number  2,  1958. 

Geological  Society  of  America.  Teaching  aids  and  allied  materials  in  engineering 
geology.  New  York,  1957. 

Geological  Society  of  America.  Cordilleran  Section.  Columbia  River  Gorge.  Guide- 
book for  field  trip  excursions.  Eugene,  University  of  Oregon,  1958. 

Geological  Society  of  Sacramento.  The  Cretaceous  and  associated  formations  of  the 
Redding  area,  Shasta  County,  California.  Annual  field  trip,  1957. 

Gilliam,  Harold.  San  Francisco  Bay.  Garden  City,  N.  Y.  Doubleday,  1957. 

Glasstone,  Samuel.  Sourcebook  on  atomic  energy.  2d  ed.  Princeton,  Van  Nostrand, 
1958. 

Great  Britain.  Colonial  Geological  Surveys.  Statistical  summary  of  the  mineral 
industry ;  production,  exports  and  imports,  1951-1956.  London,  Her  Majesty's 
Stationery  Office,  1958. 

Hager,  DeWitte.  Handbook  of  rocks  and  gems.  Los  Angeles,  Trend  Books,  1957. 

Hahn,  Emily.  Diamond.  Garden  City,  N.  Y.,  Doubleday,  1956. 

Hammond,  C.  S.,  and  Company.  Complete  world  atlas.  New  York,  1957. 

Harrington,  Mark  Raymond.  A  Pinto  site  at  Little  Lake,  California.  Los  Angeles, 
Southwest  Museum,  1957. 

Harvey,  Edmund  Newton.  A  history  of  luminescence  from  the  earliest  times  until 
1900.  Philadelphia,  American  Philosophical  Society,  1957. 

Heller,  L.  Crystallographic  data  for  the  calcium  silicates.  London,  Her  Majesty's 
Stationery  Office,  1956. 

Henry,  Darold  J.  California  gem  trails.  3d  ed.  Long  Beach,  Lowell  R.  Gordon,  1957. 

Hicks,  Tyler  Gregory.  Pump  selection  and  application.  New  York,  McGraw-Hill, 
1957. 

Highway  Research  Board.  Durability  of  concrete :  physical  aspects.  Annotated. 
Washington,  1957. 

Holmes,  Martin.  The  crown  jewels  in  the  Wakefield  Tower  of  the  Tower  of  London. 
London,  Her  Majesty's  Stationery  Office,  1955. 

Hough,  Benjamin  K.  Basic  soils  engineering.  New  York,  Ronald  Press,  1957. 

Howell,  Jesse  V.  Directory  of  geological  material  in  North  America.  2d  ed.  Wash- 
ington, American  Geological  Institute,  1957. 

Hubbs,  Carl  L.  The  Great  Basin,  with  emphasis  on  glacial  and  post-glacial  times. 
Salt  Lake  City,  University  of  Utah,  1948. 

Hutchinson,  W.  H.  California  heritage  ;  a  history  of  northern  California  lumbering. 
San  Francisco,  Diamond  Match  Company,  1958. 

Intermountain  Association  of  Petroleum  Geologists.  Geology  and  economic  deposits 
of  east  central  Utah.  7th  annual  field  conference,  1956. 

Jaeger,  Edmund  Carroll.  The  North  American  deserts.  Stanford,  Stanford  University 
Press,  1957. 

Keating,  Paul  H.  How  to  pan  your  own  gold  and  where  to  seek  it.  Denver,  Pros- 
pectors Supply  Co.,  1953. 

Keen,  Angeline  Myra.  Illustrated  key  to  west  North  American  pelecypod  genera. 
Rev.  ed.  Stanford,  Stanford  University  Press,  1953. 

Kemp,  Peter  Hayden.  The  chemistry  of  borates ;  a  review.  Part  1.  London,  Borax 
Consolidated,  1956. 

King,  Alan.  The  exciting  story  of  nickel.  Toronto,  The  International  Nickel  Com- 
pany of  Canada,  Limited,  1957. 

Knibbs,  N.  V.  S.  Lime  and  magnesia.  New  York,  Van  Nostrand,  1924. 

Krauskopf,  Konrad  Bates.  Fundamentals  of  physical  science.  3d  ed.  New  York, 
McGraw-Hill,  1953. 

Krevelen,  Dirk  Willem  van.  Coal  science;   aspects  of  coal  constitution.   Princeton, 

Elsevier,  1957. 
Lobeck,  Armin  Kohl.  Block  diagrams  and  other  graphic  methods  used  in  geology  and 

geography.  2d  ed.  Amherst,  Mass.,  Emerson-Trussell,  1958. 
Loeblich,  Alfred  Richard.  Studies  in  Foraminifera.  Washington,  Smithsonian  Insti- 
tution, 1957. 
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Louisiana.   Attorney   General.    Louisiana    tidelands ;    a   comprehensive   study.   Baton 

Rouge,  1957. 
Low,  Julian  William.  Geologic  field  methods.  New  York,  Harper,  1957. 
Mackenzie,    Robert    Cameron,    ed.    The    differential    thermal    investigation    of    clays. 

London,   Mineralogrcal   Society    (Clay   Minerals  Group),   1957. 
Marcosson,  Isaac  Frederick.  Anaconda.  New  York,  Dodd,  Mead,  1957. 
Mexico.  Laws,  statutes,  etc.  The  mining  laws  of  Mexico.  4th  ed.  Mexico  City,  Paul  C. 

Escalante,  1957. 
Miller,   William   John.   California    through   the   ages;    the   geologic   story   of   a   great 

State.  Los  Angeles,  Westernlore  Press,  1957. 
Montgary  Explorations  Limited.  Lithium,  compass  to  the  future.  Toronto. 
Moore,  Raymond  Cecil.  Invertebrate  fossils.  New  York,  McGraw-Hill,  1952. 
Morrison,    George   Harold.    Solvent   extraction    in    analytical   chemistry.    New    York, 

Wiley,  1957. 
Mukherjee,    Nalin    R.    Geochemical    prospecting ;    general    reconnaissance    methods. 

University  of  Alaska,  School  of  Mines,  1957. 
Munger  Oilogram.  Annual  report.  California  oil  and  gas  exploration.   Los  Angeles, 

1957. 
National  Academy  of  Sciences.  Biographical  memoirs.  Vol.  30.  New  York,  Columbia 

University  Press,  1957. 
National  Research  Council.  Report  of  the  Committee  on  the  measurement  of  geologic 

time,  1954-55.  Washington,  19.57. 
National   Research   Council   Conference   on   Glossary   of   Terms   in   Nuclear    Science 
and  Technology.  A  glossary  of  terms  in  nuclear  science  and  technology.  New  York, 
American  Society  of  Mechanical  Engineers,  1957. 
National  Speleogical  Society,  Speleo  digest,  1956.  Pittsburgh  Grotto  Press,  1957. 
National  Wildlife  Federation.  The  conservation  directory  ;  a  listing  of  organizations 

and  officials.  Washington,  1957. 
Netschert,  Bruce  Carlton.  The  future  supply  of  oil  and  gas  ;   a  study  of  the  avail- 
ability of  crude  oil,  natural  gas  and  natural  gas  liquids  in  the   United  States  in 
the  period  through  1975.  Baltimore,  Johns  Hopkins  Press,  1958. 
Oil  Map  Association.  Effective  photographic  slides.  Los  Angeles,  1954. 
Pacific  Science  Congress.  8th.  Quezon  City,  Philippines,  1953.  Proceedings.  Vols.  2 
and  2A.   Geology   and  geophysics,  meteorology.   Quezon   City,  National   Research 
Council  of  the  Philippines,  1956. 
Pangborn,  Mark  White.  Earth  for  the  layman  ;  a  list  of  nearly  1400  good  books  and 
pamphlets  of  popular  interest  on  geology,  mining,  oil,  maps,  and  related  subjects. 
2d  ed.  Washington,  American  Geological  Institute,  1957. 
Parsons,   A.   B.   The  porphyry   coppers   in   1956.   New   York,   American   Institute   of 

Mining  and  Metallurgical  Engineers,  1957. 
Parsons,  Charles  J.  Gem  materials  data  book.  Mentone,  Calif.,  Gems  and  Minerals, 

1957. 
Phillips,  Frank  Coles.  An  introduction  to  crystallography.  2d  ed.  New  York,  Long- 
mans, Green,  1956. 
Physics  and  chemistry  of  the  earth.  Vol.  2.  Editors,  L.  H.  Ahrens  and  others.  New 

York,  Pergamon,  1957. 
Pickard,  James  K.,  ed.  Nuclear  power  reactors.  Princeton,  Van  Nostrand,  1957. 
Pirson,   Sylvain  Joseph.  Oil  reservoir  engineering.  2d  ed.  New   York,   McGraw-Hill, 

1958. 
Pit  and  Quarry  Handbook  of  the  nonmetallic  minerals  industries.  50th  ed.  Chicago, 

Pit  and  Quarry  Publications,  Inc.,  1957. 
Polansky,  V.  S.  Review  of  iron  and  steel  literature  for  1956.  Pittsburgh,   Carnegie 

Library  of  Pittsburgh,  1957. 
Powell,  John  Wesley.  The  exploration  of  the  Colorado  River.  Abridged  from  the  1st 

ed.  of  1875.  Chicago,  University  of  Chicago  Press,  1957. 
Rabone,  Philip.  Flotation  plant  practice.  4th  ed.,  London,  Mining  Publications,  1957. 
Ransom,  Jay  Ellis.  Petrified  forest  trails  ;  a  guide  to  the  petrified  forests  of  America. 

Portland,  The  Mineralogist,  1955. 
Read,  Herbert  Harold.  The  granite  controversy  ;  geological  addresses  illustrating  the 

evolution  of  a  disputant.  New  York,  Interscience,  1957. 
Resources  for  the  Future.  Annual  report,  1956.  Washington,  1956. 
Resources  for  the  Future.  The  federal  lands:  their  use  and  management,  by  Marion 

Clawson  and  Burnell  Held.  Baltimore,  Johns  Hopkins  Press,  1957. 
Robertson,  George  Ross,  ed.  Modern   chemistry  for  the  engineer  and  scientist.  New 
York,  McGraw-Hill,  1957. 
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Rocky  Mountain  Mineral  Law  Institute.  3d  annual.  New  York,  Matthew  Bender, 
1957. 

Roe,  Lawrence  A.  Iron  ore  beneficiation.  Lake  Bluff,  111.,  Minerals  Publishing  Com- 
pany, 1057. 

Rossini,  Frederick  Dominic.  Properties  of  titanium  compounds  and  related  sub- 
stances. Washington,  Office  of  Naval  Research,  1957. 

Ryder,  David  W.  The  Merrill  story,  being  a  record  of  the  life  and  achievements  of 
Charles  Washington  Merrill  and  a  history  of  the  Merrill  Company  and  subsidi- 
aries. San  Francisco,  1957. 

San  Francisco  Ray  Area  Rapid  Transit  Commission.  Report  to  the  Legislature  of 
the  State  of  California,  December  1957. 

Scheidegger,  Adrian  E.  The  physics  of  flow  through  porous  media.  Toronto,  Uni- 
versity of  Toronto  Press,  1957. 

Scientific  American.  Lives  in  science.  New  York,  Simon  and  Schuster,  1957. 

Scientific  American.  New  chemistry.  New  Y/ork,  Simon  and  Schuster,  1957. 

Scientific  American.  The  planet  earth.  New  York,  Simon  and  Schuster,  1957. 

Scientific  American.  Plant  life.  New  York,  Simon  and  Schuster,  1957. 

Scientific  American.  The  universe.  New  YTork,  Simon  and  Schuster,  1957. 

Scott,  Edward  B.  The  saga  of  Lake  Tahoe ;  a  complete  documentation  of  Lake 
Tahoe's  development  over  the  last  one  hundred  years.  Crystal  Bay,  New,  Sierra- 
Tahoe  Publishing  Co.,  1957. 

Shepard,  Anna  Osier.  Ceramics  for  the  archaeologist.  Washington,  Carnegie  Institu- 
tion of  Washington,  1956. 

Sierra  Club.  Mountain  records  of  the  Sierra  Nevada.  San  Francisco,  1937. 

Siskiyou  County  Historical  Society.  The  Siskiyou  pioneer  in  folklore,  fact  and 
fiction  ;  and  Guidebook  to  Siskiyou's  gold  fields.  Yreka,  1957. 

Society  of  Economic  Paleontologists  and  Mineralogists.  La  Jolla  area.  Annual  field 
trip,  1957. 

Societv  of  Economic  Paleontologists  and  Mineralogists.  Reliz  Canvon.  Field  trip, 
1952. 

South  American  Handbook,  1955-1956.  London,  Trade  and  Travel  Publication  Ltd., 
1956. 

Stanford  Research  Institute.  Industrial  development  possibilities  in  the  Feather 
River  area  of  California.  Prepared  for  Western  Pacific  Railroad  Company,  1956. 

Sunset.  Gold  rush  country  ;  guide  to  California's  Mother  Lode  and  northern  mines. 
Menlo  Park,  Calif.,  Lane  Publishing  Co.,  1957. 

Swinnerton,  Henry  Hurd.  Outlines  of  paleontology.  3d  ed.  London,  E.  Arnold,  1947. 

Tsuboi,  Seitaro,  Commemorative  volume.  A  collection  of  petrological,  mineralogical, 
and  geological  papers.  Tokyo,  1955. 

Tunell,  George.  Laboratory  manual  of  crystallography  for  students  of  mineralogy 
and  geology.  Dubuque,  Brown,  1957. 

Union  of  Soviet  Socialist  Republics.  Central  Statistical  Board.  National  economy  of 
the  U.  S.  S.  R.  Statistical  returns.  Moscow,  Foreign  Languages  Publishing  House, 
1957. 

United  Nations.  Survey  of  mining  legislation,  with  special  reference  to  Asia  and  the 
Far  East.  Bangkok,  1957. 

U.  S.  Armed  Forces  Special  Weapons  Project.  The  effects  of  nuclear  weapons. 
Samuel  Glasstone,  editor.  U.  S.  Atomic  Energy  Commission,  1957. 

U.  S.  Atomic  Energy  Commission.  Atomic  energy  facts;  a  summary  of  atomic  activi- 
ties of  interest  to  industry.  1957. 

U.  S.  Atomic  Energy  Commission.  Progress  in  peaceful  uses  of  atomic  energy.  23d 
semi-annual  report,  July-December  1957. 

U.  S.  Bureau  of  Mines.  Molybdenum  ;  a  materials  survey.  1957. 

U.  S.  Bureau  of  Mines.  Titanium  ;  a  materials  survey.  1957. 

U.  S.  Bureau  of  the  Census.  United  States  census  of  manufactures:  1954.  4  v. 
1957-58. 

U.  S.  Bureau  of  the  Mint.  Annual  report,  1957,  including  the  production  and  con- 
sumption of  gold  and  silver.  1958. 

U.  S.  Business  and  Defense  Service  Administration.  Materials  survey  :  aluminum. 
1957. 

U.  S.  Business  and  Defense  Service  Administration.  Materials  survey:  tungsten. 
1956. 

U.  S.  Department  of  Agriculture.  Soil.  Yearbook  of  agriculture,  1957. 
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U.  S.  Geological  Survey.  Geologic  investigations  of  radioactive  deposits;  semi-annual 
progress  report,  June  to  November  1957.  U.  S.  Atomic  Energy  Commission. 
TEI  700. 

U.  S.  Government  Organization  Manual,  1957-58. 

U.  S.  Library  of  Congress.  Legislative  Reference  Service.  Survey  of  national  policies 
on  Federal  land  ownership.  1957. 

U.  S.  National  Museum.  Studies  of  seven  siderites.  1958. 

U.  S.  National  Science  Foundation.  A  bibliography  for  the  International  Geophysical 
Year.  1957. 

U.  S.  Office  of  Business  Economics.  Business  statistics,  1957. 

U.  S.  Office  of  Business  Economics.  U.  S.  investments  in  the  Latin  American  econ- 
omy. 1957. 

U.  S.  Office  of  Education.  U.  S.  Government  films  for  public  educational  use.  1955. 
Supplement  no.  1,  1957. 

U.  S.  Steel  Corporation.  The  making,  shaping,  and  treating  of  steel.  7th  ed.  Pitts- 
burgh, 1957. 

Uranium  Institute  of  America.  Recent  developments  in  uranium  milling  technology. 
Grand  Junction,  1957. 

Van  Nostrand's  scientific  encyclopedia.  3d  ed.  Princeton,  Van  Nostrand,  1958. 

Willard,  Hobart  Hurd.  Instrumental  methods  of  analysis.  3d  ed.  Princeton,  Van 
Nostrand,  1958. 

Williams,  Howard  R.  Oil  and  gas  terms ;  annotated  manual  of  legal,  engineering, 
tax  words  and  phrases.  Albany,  Banks,  1957. 

Yoe,  John  Howe,  ed.  Trace  analysis ;  a  symposium.  New  York,  Wiley,  1957. 

Zim,  Herbert  Spencer.  Rocks  and  minerals;  a  guide  to  familiar  minerals,  gems,  ores, 
and  rocks.  New  York,  Simon  and  Schuster,  1957. 

Zimmerman,  Erich  Walter.  Conservation  in  the  production  of  petroleum  ;  a  study  in 
industrial  control.  New  Haven,  Yale  University  Press,  1957. 

TOPOGRAPHIC   MAPS 

One  hundred  ninety-eight  newly  completed  U.  S.  Geological  Survey 
topographic  maps  of  California  were  received  during  the  1957-58  fiscal 
year,  and  during  the  same  interval,  129  advance  sheets  were  reviewed. 
This  large  number  of  new  maps  helps  to  reduce  the  number  of  un- 
mapped, or  insufficiently  mapped,  areas  in  California  so  that  in  the  next 
few  years  it  is  expected  that  the  whole  state  will  be  covered  by  suitable 
topographic  maps  on  at  least  the  15-minute  scale.  The  task  will  not  be 
finished  then,  however,  for  the  continual  task  of  keeping  the  maps 
up-to-date  is  a  never-ending  one  and  one  of  gargantuan  proportions. 
This  work,  performed  by  the  Topographic  Branch  of  the  U.  S.  Geo- 
logical Survey,  with  cooperating  funds  from  the  State  of  California, 
through  the  Department  of  Water  Resources,  is  of  vast  importance  to 
geologists  and  engineers  because  accurate  topographic  maps  are  essen- 
tial to  all  geologic  and  ore  deposit  studies. 

As  topographic  maps  are  used  constantly  by  the  staff  of  the  Division 
of  Mines,  a  complete  file  of  quadrangles,  including  a  reserve  stock,  is 
maintained  in  the  Headquarters  office.  These  maps  are  available  for 
public  inspection  at  the  headquarters  or  branch  offices.  The  library  in 
the  San  Francisco  office  maintains  a  complete  file  of  cloth-mounted 
maps  specifically  for  reference  use  by  the  general  public. 

The  Division  receives  16  copies  of  each  newly  published  topographic 
quadrangle  map  of  areas  in  California.  The  State  Department  of  Water 
Resources  provides  the  Division  with  10  copies,  while  an  additional  6 
are  sent  directly  from  the  U.  S.  Geological  Survey.  Advance  prints  of 
California  quadrangles  (subject  to  correction)  are  received  from  the 
U.  S.  Geological  Survey  for  our  inspection  and  comment  before  the  final 
map  is  printed.  The  Division  also  receives  from  the  Survey  one  copy  of 
each  new  quadrangle  map  covering  areas  in  other  western  states. 
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1957-58  fiscal  i/e<ir  topographic  map  receipts. 

Newly  completed  quadrangles   (California) 199 

Advance  proof  sheets    (California) 1l".i 

Newly    completed   quadrangles    (other    western    states) 957 

The  fine  support  the  Division  receives  from  both  the  U.  S.  Geological 
Survey  and  the  State  Department  of  Water  Resources  is  much  appre- 
ciated. The  new  topographic  quadrangle  maps  made  available  to  the 
public  are  announced  in  the  Division's  Mineral  In  formation  Service. 

ORE-BUYERS   INSPECTION 

The  Division  of  Mines,  under  the  Ore-Buyers  License  Act,  Chapters 
2250  to  2275  inclusive  of  the  Public  Resources  Code,  Division  LI,  issues 
licenses  annually  to  any  person,  or  association  of  persons  purchasing 
gold  in  any  form  for  resale. 

Nineteen  unlimited  licenses,  allowing  purchases  of  $1,000  or  more, 
and  42  limited  licenses,  allowing  purchases  of  less  than  $1,000,  were 
issued  during  the  fiscal  year.  This  is  an  increase  of  five  over  the  last 
fiscal  year. 

The  records  and  activities  of  each  licensee  are  inspected  for  any  vio- 
lations of  this  act  several  times  a  year  by  our  Ore-Buyers  Inspector. 

PUBLICATIONS   OF   THE    DIVISION    OF   MINES 

The  Division  of  mines  publishes  results  of  its  field  and  laboratory  in- 
vestigations and  research  through  four  types  of  publications :  Mineral 
Information  Service,  California  Journal  of  Mines  arid  Geology,  Bulle- 
tin series,  and  the  Special  Report  series.  Mineral  Information  Service 
is  a  monthly  8-page  pamphlet  which  features  informative  articles  on 
the  geology  and  mineral  resources  of  California  and  serves  as  a  news 
release  on  mineral  discoveries,  mining  operations,  markets,  statistics, 
and  new  publications.  The  quarterly  Journal  carries  inventory  reports, 
articles  on  mineral  commodities,  and  short  papers  on  other  subjects, 
but  is  currently  the  outlet  for  publication  of  the  important  reports  on 
mines,  mineral  resources,  and  geology  of  the  state  by  counties.  The 
Bulletin  series  is  used  for  reports  on  the  geology  and  mineral  resources 
of  quadrangles,  for  state-wide  commodity  studies,  and  for  the  popular 
geologic  guidebooks.  Special  Reports  are  published  from  time  to  time 
and  are  a  convenient  medium  for  a  wide  variety  of  technical  articles 
related  to  the  basic  geology  and  mineral  resources  of  the  state. 

In  past  years,  a  very  large  proportion  of  the  material  published  by 
the  Division  has  been  contributed  by  outside  authors  through  coopera- 
tive arrangements.  This  continues  to  be  a  most  important  source  of  in- 
formation for  publication,  but  in  the  last  2  years  the  Division's  staff  of 
mining  geologists  has  brought  a  number  of  projects  to  completion,  with 
the  result  that  most  of  the  1957-58  publications  are  by  Division  of 
Mines  authors.  Bulletin  175,  Salt  in  California,  is  a  review  of  the  salt 


Photo  4  (next  page).  Permanente  Cement  Company's  new  cement  plant  in  desert 
area  near  Lucerne  Valley,  San  Bernardino  County,  described  in  the  January  1 ! » f> S 
issue  of  Mineral  Information  Service.   Photo  courtesy  Permanente  Cement   Co. 
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industry  in  the  state,  from  geologic  origin  and  occurrence  to  marketing, 
by  mining  geologist  William  E.  Ver  Planck.  Bulletin  176,  Mineral 
commodities  of  California,  edited  by  staff  geologist  Lauren  A.  Wright, 
is  a  736-page,  quarto-sized  volume  in  which  Division  authors  present  a 
comprehensive  study  of  California's  mineral  resources  by  commodities, 
emphasizing  their  geologic  occurrence,  economic  development,  and  utili- 
zation. Special  Report  52,  published  during  the  year,  is  an  extremely 
useful  Index  to  geologic  maps  of  California  published  to  December  31, 
1956,  by  staff  geologists  R.  G.  Strand,  J.  B.  Koenig,  and  C.  W.  Jen- 
nings. This  is  a  by-product  of  the  state  geologic  map  project,  for  which 
it  was  necessary  to  consult  and  evaluate  geologic  maps  of  all  parts  of 
California.  It  is  a  basic  reference  for  all  concerned  with  the  geologic 
features  of  any  part  of  the  state. 

All  of  the  following  reports,  issued  or  in  press  during  fiscal  1957-58, 
are  by  members  of  the  California  Division  of  Mines,  with  the  exception 
of  those  marked  (BM),  member  of  the  IJ.  S.  Bureau  of  Mines;  (BR), 
member  of  U.  S.  Bureau  of  Reclamation;  (C),  consultant,  or  member 
of  a  commercial  firm;  (GS),  member  of  the  U.  S.  Geological  Survey; 
(U)  member  of  a  university  faculty,  or  graduate  student. 

Publications  Issued  During  Fiscal  Year  1957-58 
Mineral  Information   Service 

Vol.  10,  No.  7,  July  1957:  Aluminum;  New  reports  on  Bishop  district;  Mercury 
purchase  program  extended  ;  Dimension  stone  production  increasing. 

Vol.  10,  No.  8,  August  11)57:  Elementary  placer  mining  methods;  Bradley, 
Browning  reappointed  to  S.M.B. ;  Tidelands  oil  bill  signed  ;  New  issue  of  Journal ; 
Mercury  production  in  1956  ;  Goodwin  leaves  staff  ;  New  geologic  map  of  Oakland  ; 
Geophysical  map  of  Los  Angeles  Basin  ;  Report  on  Santa  Ana  Mountains  ;  Maps  of 
cities  available  ;  Recommendations  for  a  national  minerals  policy ;  Sixth  clay  con- 
ference ;  References  on  selenium  ;  West  Shasta  copper-zinc  district ;  Mojave  Desert 
saline  deposits ;  San  Francisco  water  ;  Mariposa  County  scenes. 

Vol.  10,  No.  9,  September  1957 :  Bishop  district,  California ;  Proposed  wildlife 
land  withdrawals ;  Rare  mineral  found  in  California  ;  "Minerals  of  California" 
supply  low  ;  New  California  topographic  maps. 

Vol.  10,  No.  10,  October  1957  :  Boron  ;  Proposed  wildlife  withdrawal. 

Vol.  10,  No.  11,  November  1957 :  Mercury  ;  Oil  progress  week  ;  BSA  geology  merit 
badge  ;  Calendar ;  Supplement,  Available  publications,  California  Division  of  Mines, 
November  1957. 

Vol.  10,  No.  12,  December  1957  :  Changing  gold  into  mercury  ;  Index  to  Mineral 
Information  Service,  volumes  1  to  10,  1948  to  1957;  DMEA  contracts  in  California; 
New  list  of  available  publications  of  Division  of  Mines  now  ready  for  distribution  ; 
Tax  decisions  ;  New  land  open  to  location. 

Vol.  11,  No.  1,  January  1958:  Mineral  production  review,  California,  1957;  Min- 
eral production  by  counties,  1956 ;  California  mineral  production  by  commodity 
groups ;  California  mineral  production  in  1956 ;  Mineral  production  by  counties, 
1956 ;  Permanente  Cement  Company  plant ;  Mineral  market  quotations ;  California 
Landscape  reprinted. 

Vol.  11,  No.  2,  February  1958  :  Olaf  P.  Jenkins,  Chief,  Division  of  Mines,  retires  ; 
Plan  and  progress  of  state  geologic  map;  New  book  on  gem  materials;  New  edition 
of  "Mineral  commodities  of  California"  now  available. 

Vol.  11,  No.  3,  March  1958 :  Petroleum  in  California  ;  American  Association  of 
Petroleum  Geologists  to  meet  in  March  ;  New  phone  number  for  S.  F.  office  of  Divi- 
sion of  Mines. 


Photo  5  (preceding  page).  Half  Dome  in  Yosemite  Valley,  scenic  wonderland  of 
Mariposa  County.  Mines  and  mineral  resources  of  the  county  are  described  in  the 
January-April  1957  issue  of  the  California  Journal  of  Mines  and  Geology.  Photo  by 
Mary  Hill. 


REPORT  55  OF  STATE  MINERALOGIST  41 

Vol.  11,  No.  4,  April  1958:  Potash;  New  supply  of   Bulletin  173;   Oakeshott  to 

head    Division;    Recording    fee  changed;    Field    trip    logs;    ().    P.    Jenkins    honored; 
New  exhibit  of  fossils. 

Vol.  11,   No.  5,  May   1958:  Sulfur  and   pyrites;   Cement   in   1957;    New   German 

hook  ;  Mineral  commodities  of  California  ;   New  issue  of  Journal. 

Vol.  11,  No.  6,  June  1958:  Gem  stones;  Eocene  conglomerate  yields  sand  and 
gravel. 

California  .Journal    of    Mines    and    Geology 

Vol.  53,  Nos.  1  and  2,  January-April  1957:  Geology  of  the  Island  Mountain  Cop- 
per mine,  Trinity  County,  California,  by  Melvin  C.  Stinson ;  Mines  and  mineral  de- 
posits of  Mariposa  County.  California,  by  Oliver  E.  Bowen  Jr.  and  Cliffton  II. 
Gray  Jr. 

Vol.  53,  Nos.  3  and  4,  July-October  1957:  Lead  and  zinc  in  California,  by  J. 
Grant  Goodwin;  Outline  geologic  map  of  California  showing  locations  of  mines  with 
lead  and  zinc  production  (Economic  mineral  map  of  California  No.  7 — Lead  and 
zinc),  by  J.  Grant  Goodwin. 

Vol.  54.  No.  1,  January  1958:  Annual  report  of  the  State  Mineralogist.  Chief  of 
the  Division  of  Mines,  for  the  108th  fiscal  year,  July  1,  1956  to  June  30,  1957,  by 
Olaf  P.  Jenkins;  California  mineral  commodities  in  1955  and  1954,  by  Henry  II. 
Symons  and  Fenelon  F.  Davis;  Metal  and  mineral  review  for  1956,  by  Charles  W. 
Merrill  et  al.    (  BM  ) . 

Bulletins 

Bulletin  175,  Salt  in  California,  by  William  E.  Ver  Planck. 

Bulletin  176,  Mineral  commodities  of  California,  containing :  Natural  environ- 
ment of  the  mineral  resources  of  California,  by  Olaf  P.  Jenkins;  Abrasives,  by  Ben- 
nie  W.  Troxel ;  Aluminum,  by  George  B.  Cleveland;  Antimony,  by  Harold  P>.  Gold- 
man; Arsenic,  by  J.  Grant  Goodwin;  Asbestos,  by  Salem  J.  Rice;  Asphalt  and 
bituminous  rock,  by  Charles  W.  Jennings  ;  Barite,  by  Charles  J.  Kundert  ;  Beryl- 
lium, by  Lauren  A.  Wright ;  Bismuth,  by  Charles  W.  Chesterman  ;  Black  sands,  by 
Melvin  C.  Stinson;  Boron,  by  William  E.  Ver  Planck;  Bromine,  by  William  E.  Ver 
Planck;  Cadmium,  by  J.  Grant  Goodwin;  Caleite  (optical  grade),  by  Lauren  A. 
Wright;  Calcium  chloride,  by  William  E.  Ver  Planck  ;  Carbon  dioxide,  by  Harold  B. 
Goldman;  Cement,  by  Oliver  E.  Bowen  Jr.;  Chromite,  by  Salem  J.  Rice;  ('lay.  by 
George  B.  Cleveland;  Coal,  by  Charles  W.  Jennings;  Cobalt,  by  Charles  W.  Ches- 
terman ;  Copper,  by  J.  C.  O'Brien  ;  Diatomite,  by  Gordon  B.  Oakeshott ;  Feldspar,  by 
Lauren  A.  Wright  ;  Fluorspar,  by  Charles  W.  Chesterman  ;  Gem  stones,  by  Lauren 
A.  Wright ;  Gold,  by  William  B.  Clark  ;  Graphite,  by  Gordon  B.  Oakeshott ;  Gyp- 
sum, by  William  E.  Ver  Planck  ;  Iodine,  by  William  E.  Ver  Planck  ;  Iron  industries, 
by  Thomas  E.  Gay  Jr. ;  Kyanite,  andalusite,  and  related  minerals,  by  Lauren  A. 
Wright ;  Lead,  by  Richard  M.  Stewart  ;  Limestone,  dolomite,  and  lime  products, 
by  Oliver  E.  Bowen  Jr. ;  Lithium  and  lithium  compounds,  by  William  E.  Ver 
Planck  ;  Magnesium,  and  magnesium  compounds,  by  William  E.  Ver  Planck  ;  Man- 
ganese, by  Fenelon  F.  Davis;  Mercury,  by  Fenelon  F.  Davis;  Mica,  by  Lauren  A. 
Wright ;  Minor  metals,  by  J.  Grant  Goodwin  ;  Molybdenum,  by  Richard  M.  Stew- 
art;  Natural  gas,  by  Earl  W.  Hart;  Natural-gas  liquids,  by  Earl  W.  Hart  ;  Nickel, 
by  Salem  J.  Rice;  Nitrogen  compounds,  by  William  E.  Ver  Planck;  Peat,  by 
Charles  W.  Jennings  ;  Petroleum,  by  Charles  W.  Jennings  ;  Phosphates,  by  Charles 
J.  Kundert ;  Platinum  and  allied  metals,  by  William  B.  Clark  ;  Pumice,  pumicite, 
perlite,  and  volcanic  cinders,  by  Charles  W.  Chesterman  ;  Pyrites,  by  Charles  W. 
Chesterman;  Pyrophyllite,  by  Lauren  A.  Wright;  Quartz  crystal  (electronic  grade), 
by  Lauren  A.  Wright ;  Quartzite  and  quartz,  by  William  B.  Clark  and  Denton  W. 
Carlson;  Rare  earth  elements,  by  Lloyd  C.  Pray  (C)  ;  Salines,  by  William  E.  Ver 
Planck;  Salt,  by  William  E.  Ver  Planck;  Sand  and  gravel,  by  Thomas  E.  Gay  Jr.; 
Shale,  expansible,  by  B.  H.  Rogers  and  Charles  W.  Chesterman;  Silver,  by  Richard 
M.  Stewart;  Sodium  carbonate,  by  William  E.  Ver  Planck;  Sodium  sulfate,  by 
William  E.  Ver  Planck;  Specialty  sands,  by  Thomas  E.  (Jay  Jr.;  Stone,  crushed 
and  broken,  by  Thomas  E.  (Jay  Jr.  ;  Stone,  dimension,  by  Harold  B.  Goldman  ; 
Strontium  minerals,  by  William  E.  Ver  Planck  ;  Sulfur  and  sulfuric  acid,  by  Philip 
A.  Lydon ;  Talc  and  soapstone,  by  Lauren  A.  Wright;  Thorium,  by  Bennie  W. 
Troxel;  Tin,  by  Cliffton  H.  Gray  Jr.;  Titanium,  by  Philip  A.  Lydon;  Tungsten,  by 
Richard  M.  Stewart;  Uranium,  by  Bennie  W.  Troxel,  Melvin  C.  Stinson,  and 
Charles  W.  Chesterman;  Vanadium,  by  Melvin  ('.  Stinson;  Wollastonite,  by  Bennie 
W.  Troxel;  Zinc,  by  J.  C.  O'Brien;  Zirconium  and  hafnium,  by  Melvin  C.  Stinson; 
Index. 
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Special  Reports 
Special  Report  .~>2,  Index  to  geologic  maps  of  California   to  December  31,   1  !>•"><;, 
by  R.  G.  Strand,  J.  B.  Koenig,  and  0.  W.  Jennings. 

Publications  in  Press  at  Close  of  Fiscal  Year  1957-58 

Mineral  Information  Ken-ice 
Vol.  11,  No.  7,  July  1958:  Salt;  More  aggregate  to  be  used;  Kennedy  mine  tailing 
wheels;  Logs  of  desert  cores  on  file;  New  edition  of  Suggestions  to  Survey  Authors 
published ;  New  book  on  salt. 

California  Journal  of  Mines  and  Geology 

Vol.  54,  No.  2,  April  1958:  Effect  of  clay-mineral  composition  on  strength  of 
central-California  sediments,  by  Robert  B.  Langston  (U),  Parker  I).  Trask  (U), 
and  Joseph  A.  Pask  (IT);  Sand  and  gravel  resources  of  Cache  Creek  in  Lake, 
Colusa,  and  Yolo  Counties,  by  Ira  E.  Klein   (BR)   and  Harold  B.  Goldman. 

Vol.  54,  No.  3,  July  1958:  Poverty  Hills  diatomaceous  earth  deposit,  Inyo  County, 
California,  by  George  B.  Cleveland;  Mines  and  mineral  resources  of  Tulare  County, 
California,  by  J.  Grant  Goodwin. 

Bulletins 

Bulletin  146,  Geology  of  Lake  Elsinore  quadrangle,  California,  by  Rene  Engel 
(C),  Mineral  deposits  of  Lake  Elsinore  quadrangle,  California,  by  Rene  Engel  (C), 
Thomas  E.  (Jay  Jr.,  and  B.  L.  Rogers. 

Bulletin  172,  Geology  of  the  San  Fernando  quadrangle,  California,  by  Gordon  B. 
Oakeshott. 

Special  Reports 

Special  Report  50,  Plants  as  a  guide  to  mineralization,  by  Donald  Carlisle  (U) 
and  George  B.  Cleveland. 

Special  Report  51,  Elconomic  geology  of  the  Darwin  quadrangle,  Inyo  County, 
California,  by  Wayne  E.  Hall  (GS)  and  E.  M.  Mackevett  (GS)  ;  includes  Darwin 
silver-lead  district,  by  W.  E.  Hall  (GS),  E.  M.  Mackevett  (GS),  and  D.  L.  Davis 
(GS),  and  Tungsten  deposits,  by  W.  E.  Hall  (GS),  E.  M.  Mackevett  (GS),  and 
D.  M.  Lemmon  (GS). 

Special  Report  54,  Age  determination  of  some  granitic  rocks  in  California  by  the 
potassium-argon  method,  by  (J.  II.  Curtis  (U),  J.  F.  Evernden  (U),  and  J. 
Lipson  (U). 

INVENTORIES   OF    MINING   ACTIVITIES  AND 
COUNTY   RESOURCES   REPORTS 

The  county  report  in  published  form  is  the  end  product  of  one  of  the 
most  important  activities  of  the  Division  of  Mines.  It  is  an  inventory 
survey  which  summarizes  all  pertinent  information  on  a  county's 
mineral  resources,  including  ownership  of  the  individual  deposits,  na- 
ture of  the  deposits,  history  of  the  mining  operations,  and  current 
status.  Photographs,  charts,  mine  maps,  planimetric  maps  of  the  county 
showing  locations  of  mineral  deposits,  and  geologic  maps  assist  in  the 
presentation  of  the  facts.  The  county  report  is  one  of  the  most  com- 
monly requested  types  of  Division  of  Mines  publications. 

Changes  in  the  state's  industrial  pattern  involve  changes  in  the  use 
pattern  of  raw  mineral  materials.  Such  conditions  place  added  emphasis 
upon  the  need  for  up-to-date  inventory  reports,  and  the  Division  of 
Mines  continues  to  apply  a  considerable  portion  of  staff  time  on  county 
report  projects. 


Photo  6  (opposite  page).  Leslie  Salt  Co.  refinery  at  Newark,  Alameda  County, 
described  in  Bulletin  175,  Salt  in  California,  which  was  issued  during  fiscal  1957-58. 
Photo    by    Will   Smith,   courtesy   Leslie    Salt    Co. 
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Photo  7  (page  44).  Sacking  marble  terrazzo  granules  at  plant  of  Sonora  Marble 
Aggregates  Company  near  Sonora,  Tuolumne  County.  This  is  one  of  the  many  opera- 
tions described  in  Bulletin  176,  Mineral  Commodities  of  California,  issued  during 
fiscal  1957-5S.  Bulletin  176  summarizes  the  mineralogy,  general  geology,  California 
occurrences,  mining  methods,  treatment,  utilization,  marketing,  and  prices  of  some 
S 0-odd   mineral   commodities.   Photo   by   Mary   Hill. 

Photo  8  (page  45).  Darwin  mines,  shown  in  this  photo,  are  described  in  Special 
Report  51,  Economic  Geology  of  the  Darxcin  Quadrangle,  in  press  at  end  of  fiscal 
1957-58.  Photo   by  Mary  Hill. 

Photo  9  (opposite).  Butte  near  Success,  Tulare  County.  Mines  and  mineral  re- 
sources of  the  county  are  described  in  the  July  1958  California  Journal  of  Mines  and 
Geology,   in  press  at   the  close  of  the  fiscal  year.   Photo   by  Mary   Hill. 


County  reports  are  published  in  the  quarterly  California  Journal  of 
Mines  and  Geology.  News  items  and  shorter  reviews  of  mining  activities 
are  published  in  Mineral  Information  Service.  Occasionally,  more  de- 
tailed studies  of  mineralized  districts  are  required.  These  may  be  pub- 
lished in  the  Journal,  or  in  the  Special  Report  or  the  Bulletin  series. 

During  the  fiscal  year  1957-58,  no  county  reports  were  published. 
However,  the  commodity  reports  Lead  and  zinc  in  California,  and  Sand 
and  gravel  resources  of  Cache  Creek  in  Lake,  Colusa,  and  Yolo  Counties 
were  published  in  the  July-October  1957  and  April  1958  issues,  respec- 
tively, of  the  California  Journal  of  Mines  and  Geology.  Editing  of 
reports  on  Tulare  and  Contra  Costa  Counties  was  completed,  and  both 
reports  were  scheduled  for  early  publication  in  that  order.  A  report  on 
Shasta  County  was  revised  after  the  first  editorial  review  and  was  re- 
submitted for  final  review  and  publication.  A  report  on  Calaveras 
County  was  completed  and  submitted  for  the  first  editorial  review. 
Work  was  in  progress  on  assigned  reports  for  Alameda,  Kern,  Modoc, 
Monterey,  Orange,  Riverside,  San  Diego,  and  Trinity  Counties. 

The  October  1957  issue  of  Mineral  Information  Service  contained  a 
brief  reference  to  the  mineral  resources  of  several  areas  that  were  the 
subjects  of  proposed  federal  Wildlife  Withdrawals.  The  areas  described 
were  the  New  Idria  area  in  San  Benito  and  Fresno  Counties,  McCain 
Valley  area  in  San  Diego  County,  and  Mt.  Dome  area  in  Siskiyou 
County. 

Progress  made  by  staff  members  on  county  inventory  reports  is  sum- 
marized below : 

Alameda  County  :  Compiled  data  on  sources  of  rock,  sand,  and  gravel.  Field  studies 
and  tabulation  of  all  mineral  deposits  started.  Geologic  map  in  preparation. 

Calaveras  County  :   Completed  and  being  edited. 

Contra  Costa  County  :   Completed  and  being  edited. 

Kern  County :  Contributions  by  commodity  specialists  on  rock,  sand  and  gravel, 
salines,  petroleum,  and  limestone  nearly  completed.  First  draft  of  manuscript  on 
the  county  scheduled  for  completion  October  1958. 

Modoc  County :  Visited  mining  operations  and  mineral  deposits.  Geologic  studies 
nearly  completed  as  part  of  Alturas  geologic  map  sheet  project. 

Monterey  County  :  Bibliography  and  preliminary  list  of  mines  prepared  from  pub- 
lished sources.  Limestone  deposits  visited.  Geologic  studies  in  progress. 

Orange  County  :   Properties  visited  and  field  review  of  geologic  features  made. 

Riverside  County  :   Mining  properties  visited  and  data  indexed. 
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San  Diego  County  :  Field  examination  of  mining  properties  nearly  completed.  Areal 
map  of  Ramona  pegmatites  prepared.  Completed  field  study  of  sand  and  gravel 
resources  and  prepared  preliminary  write-up. 

Shasta  County  :   Field  work  and  report  completed. 

Trinity  County:  Visited  mining  operations  and  mineral  deposits. 

The  availability  of  county  reports  in  the  California  Journal  of  Mines 
and  Geology  is  shown  in  the  list  below.  The  status  of  out-of-print  re- 
ports is  shown  by  the  explanatory  notes. 


Alameda April  1950  a 

Alpine...  ...  October  1931 

Amador January  1954 ' 

Butte July  1949 


Orange 

Placer 

Plumas.  _. 
Riverside. 


January  1925 : 
July  1927  b 
.April  1937  b 
.July  1945  " 


Calaveras 

Colusa 

Contra  Costa. 
Del  Norte 


.July  1936  c 
.July  1929 
.October  1951 
.October  1952 


El  Dorado.  _ .  .  _  -October  1956  d 

Fresno July  1951 

Glenn January  1952  b 

Humboldt -..October  1941 

Imperial April  1942  b 

Inyo January  1951 

Kern April  1949* 

Kings July  1953 

Lake January  1947 

Lassen October  1936 

Los  Angeles July-October  1954 

Madera ..  -October  1950 

Marin July  1955 

Mariposa _  .January-April  1957 

Mendocino October  1953 

Merced July  1952 

Modoc -    -October  1936* 

Mono .  -  .April  1940 

Monterey January  1925  a 

Napa April  1948 

Nevada July  1941 


Sacramento April  1955 

San  Benito January  1947 

San  Bernardino January-April  1953 

San  Diego January  1939  a 

San  Francisco ...  April  1929  b 

San  Joaquin January  1955 

San  Luis  Obispo October  1935'' 

San  Mateo October  1955  d 

Santa  Barbara.  .      . .  .October  1925 b 

Santa  Clara April  1954  <• 

Santa  Cruz January  1943 

Shasta.  _ .  . .  -April  1939** 

Sierra January  1942 

Siskiyou October  1947 

Solano ...April  1927 

Sonoma January  1950 

Stanislaus April  1947 

Sutter _-.1920b 

Tehama.  __                 ...July  1946  b 
Trinity January  1941  a 

Tulare.  _  .  _ .  .October  1930  • 

Tuolumne January  1949 

Ventura .July-October  1932  b 

Yolo ..July  1950 

Yuba April  1952b 


*  Report  available  but  new  report  assigned  and  work  in  progress. 
**  Report  available  but  new  report  completed  for  early  publication. 

Out  of  print  publications 

a  New  report  assigned  and  In  progress. 

b  No  assignment. 

c  New  report  completed  for  early  publication. 

d  This  report  scheduled  for  early  reprinting. 


BASIC   GEOLOGIC   MAPPING 

The  basic  geologic  mapping  program  is  carried  on  predominantly  on 
a  quadrangle  basis,  although  some  special  project  work  covers  areas 
of  irregular  shape.  Mapping  is  done  by  members  of  the  Division  staff, 
professors  and  graduate  students  affiliated  with  the  universities,  the 
staff  of  the  U.  S.  Geological  Survey  (on  a  cooperative  basis),  explora- 
tion departments  of  private   companies,  and  independent  geologists. 

Quadrangle  mapping  actively  in  progress  by  Division  of  Mines  staff 
geologists  include :  the  San  Fernando  15-minute  quadrangle,  b}^  Gor- 
don B.  Oakeshott,  now  in  press;  Matterhorn  Peak  15-minute  quad- 
rangle, by  Charles  W.   Chesterman,  field  mapping  completed,   report 
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in  preparation;  Bodie  15-minute  sheet  by  the  same  author,  mapping 
in  progress;  Shoshone  15-minute  and  south  half  of  the  Teeopa  15-min- 
ute quadrangles,  by  Lauren  A.  Wright,  Bennie  W.  Troxel,  and  Charles 
W.  Chesterman,  field  mapping  in  progress;  Hernandez  Valley  15-min- 
ute quadrangle,  by  Charles  W.  Jennings,  field  mapping  nearly  com- 
pleted; Monterey  and  El  Portal  15-minute  quadrangles  and  east 
one-half  of  the  Coulterville  15-minute  quadrangle,  by  Oliver  E.  Bowen 
Jr.,  field  work  on  each  project  30  percent  completed  ;  Corona  South 
TJ-minute  sheet,  by  Cliffton  H.  Gray  Jr.,  map  and  report  completed ; 
Shadow  Mountain  7J-ininute  quadrangle,  by  Bennie  W.  Troxel,  map 
and  report  completed;  south  half  of  Mt.  Abbot  quadrangle,  by  Philip 
A.  Lydon,  map  and  report  in  progress;  Kaiser  Peak  quadrangle,  by 
the  same  author,  field  work  in  progress;  Joaquin  Rocks  15-minute 
quadrangle,  by  Frederic  R.  Kelley,  field  work  in  progress;  Haiwee 
Reservoir  and  Chilcoot  15-minute  quadrangles,  by  Melvin  C.  Stinson, 
field  work  in  progress;  Coffee  Creek  15-minute  quadrangle,  by  Thomas 
E.  Gay  Jr.,  field  work  in  progress;  Greenwood  7^-minute  quadrangle, 
by  William  B.  Clark,  field  work  in  progress. 

In  addition  to  the  quadrangle  mapping  program,  reconnaissance 
mapping  has  been  undertaken  in  many  parts  of  the  state  to  assist  in 
preparation  of  the  new  state  geologic  map.  Areas  in  which  the  geology 
had  been  previously  lacking  or  for  which  existing  geologic  maps  badly 
needed  modification  have  received  attention,  as  follows : 

Death  Valley  map  sheet:  Parts  of  Bennetts  Well,  Big  Dune,  Chloride  Cliff,  Eagle 
Mountain,  Ryan,  and  Telescope  Peak  quadrangles,  and  an  unnamed  quadrangle  east 
of  Eagle  Mountain  ;  parts  of  Keeler  and  Maturango  Peak  quadrangles. 

Kingman  map  sheet :  Parts  of  Clark  Mountain,  Horse  Thief  Spring,  Kingston 
Wash,  and  Shenandoah  Peak  quadrangles;  parts  of  Davis  Dam  and  Horner  Moun- 
tain quadrangles. 

Needles  map  sheet:  Parts  of  Cadiz,  Colton  Well,  and  Darby  quadrangles. 

San  Diego  map  sheet :   Parts  of  El  Cajon,  Jamul,  and  Poway  Valley  quadrangles. 

Trona  Map  sheet :   Part  of  the  Silurian  Hills  quadrangle. 

Bakersfield  map  sheet:  Parts  of  Glennville  and  California  Hot  Springs  quad- 
rangles. 

Fresno  map  sheet :   Part  of  Camp  Nelson  quadrangle. 

Ukiah  map  sheet :   Part  of  Bartlett  Springs  quadrangle. 

Alturas  map  sheet:  Most  of  the  eastern  third  of  the  map  has  been  completed  and 
all  of  remaining  areas  for  which  there  were  no  pre-existing  maps. 

Westwood  map  sheet :  The  extreme  northern  fringe  has  been  mapped  and  the 
northeastern  quarter  and  other  hitherto  unmapped  areas  are  in  progress. 

The  following  list  and  index  map  show  the  status  of  the  basic  geo- 
logic mapping  program  to  July  1,  1958.  Only  those  quadrangles  which 
the  State  Division  of  Mines  has  published,  which  are  in  press  or  are 
being  edited  for  publication,  are  listed.  Quadrangles,  or  portions  of 
quadrangles  which  are  currently  being  prepared  by  Division  of  Mines 
personnel  are  listed  separately.  The  quadrangles  listed  are  15-minute 
(scale  1:62,500),  unless  otherwise  indicated.  The  letter  preceding  the 
name  of  the  quadrangle  indicates  the  affiliations  of  the  geologists  who 
are  doing  the  work : 

D — Division  of  Mines 

U — University  geologist 

S — Federal  Geological  Survey 

(cooperative  program) 
0 — Other  professional  geologist 
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The  symbol  (example,  H-15)  following  the  quadrangle  name  serves  as 
a  means  of  locating  it  on  the  accompanying  index  map. 
Recently  published  geologic  map  and  report: 
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STATE  GEOLOGIC   MAP,  SCALE   1:250,000 

The  first  two  sheets  of  the  new  state  geologic  map  are  now  in  press. 
At  the  close  of  the  1957-58  fiscal  year,  the  Death  Valley  and  Alturas 
sheets  were  completed  and  sent  to  the  lithographer  for  colored  repro- 
duction. These  sheets  are  the  first  of  the  series  of  25  sheets  in  the  4-year 
program  to  revise  the  state  geologic  map  of  California. 

The  new  state  geologic  map,  named  the  Olaf  P.  Jenkins  edition,  is 
being  compiled  on  1 :  250,000-scale  Army  Map  Service  base  maps  (1 
inch  equals  4  miles).  This  is  twice  the  scale  of  the  1938  edition,  which 
has  now  been  out-of-print  for  6  years.  Most  of  the  new  geologic  map 
sheets  are  1  degree  of  latitude  by  2  degrees  of  longitude,  and  will  be 
about  18  by  27  inches. 

The  new  edition  incorporates  the  large  amount  of  geologic  mapping 
completed  since  the  1938  edition  was  published.  The  importance  and 
usefulness  of  geologic  mapping  as  a  basic  tool  is  realized  more  today 
than  ever  before,  and  is  reflected  by  the  increasing  number  of  pub- 
lished reports  containing  geologic  maps.  This  is  graphically  portrayed 
in  the  accompanying  diagram  showing  the  progress  of  geologic  map- 
ping in  California  from  1850  to  1957. 
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Figure   3. 


In  1955,  eight  sheets  covering  areas  in  southern  California  were  pub- 
lished as  a  preliminary,  nncolored  edition.  These  eight  sheets,  available 
for  $1.00  each,  include  Los  Angeles,  Long  Beach,  Santa  Maria,  Bakers- 
field,  Santa  Ana,  Trona,  Death  Valley,  and  San  Luis  Obispo.  Many 
suggestions  and  new  data  have  been  received  since  their  publication, 
and  these  will  be  used  in  the  revised  colored  edition. 

Since  these  preliminary  sheets  were  published,  the  Army  Map  Service 
and  U.  S.  Geological  Survey  have  undertaken  a  program  of  revising  the 
1 :  250,000-scale  topographic  maps.  The  new  colored  edition  of  the  state 
geologic  map  is  being  compiled  on  these  revised  maps,  and  all  previous 
compilations  of  geology  on  earlier  sheets  must  be  recompiled  in  order  to 
fit  properly  the  new  topographic  base.  The  new  base  maps  are  vastly 
more  accurate  than  the  earlier  edition.   Only  recently  mapped,  large- 
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scale  topographic  quadrangle  maps  were  used  in  their  preparation; 
in  areas  lacking-  recent  quadrangle  coverage,  stereo-compilations  from 
recent  aerial  photographs  were  made.  Locations  of  all  roads  and  cul- 
tural features  also  were  revised,  using  recent  aerial  photographs,  and 
an  accurately  plotted  township  land  net  will  be  included  on  the  finished 
maps.  Much  better  topographic  expression  has  resulted  from  the  reduc- 
tion of  the  contour  interval  from  500  feet  on  the  earlier  edition  to  200 
feet  (with  100-foot  supplementary  contours)  on  the  new  edition.  This 
will  enable  the  map  user  to  locate  the  mapped  geologic  features  much 
more  readily  in  the  field. 

Eight  advance  sheets  have  been  obtained  (though  all  of  these  are  not 
yet  available  to  the  public)  and  the  geologic  compilation  thereon  is 
either  complete  or  under  way  (see  index  map).  The  new  state  geologic 
map  will  depict  105  geologic  units  by  distinctive  colors  in  patterns  and 
the  underlying  topographic  base  will  be  printed  in  neutral  color. 
Modern  scribing  techniques  used  by  the  Division 's  drafting  department 
will  provide  quality  and  consistency  of  line  work  that  is  superior  to  pen 
and  ink  techniques.  The  result  will  be  a  more  attractive  and  legible  map 
at  a  lower  cost. 

Certain  maps  will  be  combined  with  adjacent  ones  to  form  single 
sheets  for  convenience  in  handling  and  for  reducing  the  map  area  lying 
outside  California's  borders  (see  index  map).  A  total  of  25  geologic 
map  sheets  will  thus  be  required,  each  of  them  designed  to  match  the 
adjacent   sheets   in   continuity   in   geology,   in   color,   and   in   scale   so 


Photo  10  (opposite).  Geologist  in  the  field  checks  rocks  at  edge  of  a  glacial  lake. 
The  area  is  in  Matterhorn  Peak  quadrangle,  recently  mapped  by  a  Division  of  Mines 
geologist.   Photo   by  C.   W.  Chesterman. 
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Photo  11  (page  54).  Work  on  the  geology,  mines,  and  mineral  deposits  of  Kern 
County  is  now  in  progress.  In  Red  Rock  Canyon,  shown  in  this  photo,  weathering  has 
created  an  outstanding  scenic  area.  Photo  by  Mary  Hill. 

Photo  12  (page  55).  Northwest  slope  of  Sugarloaf  Mountain,  a  perlite  dome  with 
a  steep-sided  lava  flow  on  its  right  flank.  Southwestern  Coso  Range,  near  U.S.  High- 
way 395.  This  dome  is  in  the  area  covered  by  the  Death  Valley  sheet  of  the  new 
geologic  map  of  California,  in  press  during  fiscal  1957-58.  Photo  by  C.  W.  Chesterman. 
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that  adjacent  sheets  can  be  trimmed  and  joined  if  desired.  If  the  entire 
map  were  assembled,  it  would  cover  an  area  of  about  14  feet  by  14  feet. 

The  eight  geologic  map  sheets  which  border  the  Pacific  Ocean  will 
show  offshore  topography  by  means  of  contours  with  a  300-foot  interval. 
This  information  will  be  based  on  the  bathymetric  charts  published  by 
Professors  F.  P.  Shepard  and  K.  0.  Emery  which  show  submarine  can- 
yons, seamounts,  troughs,  valleys,  and  escarpments. 

The  geologic  map  sheets  will  be  folded  and  distributed  individually 
in  envelopes  together  with  an  explanatory  data  sheet.  The  explanatory 
data  sheet  will  contain:  (1)  a  stratigraphic  nomenclature  chart,  showing 
how  the  formational  units  have  been  grouped  to  form  the  state  map 
units;  (2)  an  index  map  and  bibliography  to  the  geologic  mapping  used 
to  compile  the  geologic  map  sheet;  and  (22)  an  index  map  to  the  topo- 
graphic quadrangles  covering  the  area  within  the  geologic  map  sheet. 

Upon  completion  of  all  the  individual  map  sheets,  a  geologic  atlas  is 
planned,  to  consist  of  all  25  geologic  map  sheets,  their  respective  explan- 
atory charts,  and  a  full-page  detailed  geologic  legend.  The  overall 
dimensions  of  the  atlas  will  be  17  inches  by  22  inches  and  each  map 
sheet  will  be  folded  to  the  required  size. 

The  Division  of  Mines  does  not  conduct  mapping  projects  on  such  a 
small  scale  as  1 :  250,000,  although  regional  reconnaissance  geologic  map- 
ping on  a  mile  to  the  inch  (1 :  62,500)  scale  is  being  carried  on  as  time 
permits  in  areas  where  there  are  no  geologic  maps.  This  state  map  is 
considered  to  be  a  regional  summary  map  wherein  all  detailed  field 
mapping  available,  both  published  and  unpublished,  is  integrated  on  a 
common  scale.  This  map  will  also  make  apparent  those  areas  where  our 
geologic  knowledge  is  lacking  or  the  geology  is  imperfectly  known,  and 
will  be  useful  in  planning  future  detailed  geologic  work.  Many  of  the 
geologic  data  for  the  state  map  have  been  generously  contributed  by 
several  state  and  federal  agencies,  universities,  and  petroleum  and 
mining  exploration  companies.  These  contributions  are  much  appreci- 
ated and  will  probably  be  well  worth  the  contributors'  time  and  effort 
as  they  see  their  work  coordinated  with  others  to  give  a  better  under- 
standing of  the  regional  setting. 

The  state  geologic  map  is  in  demand  by  a  large  number  of  public  and 
private  agencies,  and  by  individuals  interested  in  all  types  of  engi- 
neering projects  and  land-utilization  studies.  Such  a  map  gives  basic 
information  needed  in  exploration  for  metallic  and  nonmetallic  mineral 
deposits  and  oil  and  gas.  Highway  engineers,  water  resources  agencies, 
agricultural  agencies,  those  conducting  soil  and  vegetation  surveys,  soil 
onservationists,  insurance  underwriters,  and  the  vacationing  public 
ill  find  the  state  geologic  map  useful  in  planning  and  carrying  out 
heir  projects. 

The  geologic  map  sheets  will  be  released  individually  as  soon  as  they 
are  completed  and  each  sheet  will  be  announced  in  Mineral  Information 
Service.  Sheets  will  probably  be  priced  at  $1.50  per  copy,  including  the 
explanatory  data  sheet  and  a  convenient  9-  by  12-inch  envelope. 

Glossary.  A  Glossary  of  geologic  names  of  California,  which  in- 
cludes and  brings  up  to  date  the  data  in  previous  glossaries,  is  in  prepa- 
ration. The  glossary  will  contain  all  the  published  names  given  to 
geologic  formations  in  California,  a  brief  statement  of  the  basic  geology 
and   economic   significance   of   each   formation,    and    the   reference (s) 
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wherein  each  formation  was  first  formally  described.  At  present  about 
1,400  names  (many  with  brief  descriptions  only)  have  been  compiled, 
and  are  available  to  staff  and  public  in  card-file  form  at  headquarters 
office  in  San  Francisco.  During-  November  1957,  the  U.  S.  Geological 
Survey  published  Bulletin  1056-A,  Geologic  Names  of  North  America 
introduced  1936-1955,  which  contains  many  California  names. 


MINERALOGY   AND   PETROLOGY  SECTION,   AND    EXHIBITS 

Mineral  Laboratory.  During  the  1957-58  fiscal  year  the  pnblic  serv- 
ice laboratory  of  the  Division  of  Mines  received  and  reported  upon 
4,035  samples  of  rocks,  minerals,  and  ores.  This  represents  a  decrease  of 
21  percent  from  the  number  of  samples  reported  upon  during  the  pre- 
vious fiscal  year,  1956-57.  The  decrease  is  a  reflection  of  the  final 
slackening  of  interest  in  prospecting  for  radioactive  materials  in  Cali- 
fornia and  normal  resumption  of  the  search  for  new  deposits  of  metallic 
and  nonmetallic  industrial  raw  materials  in  the  state. 

During  the  past  fiscal  year,  we  received  many  letters  of  commenda- 
tion for  the  outstanding  services  of  the  public  service  laboratory.  Such 
interest  in  our  activities  and  services  stems  primarily  from  continued 
interest  in  the  development  of  California 's  mineral  resources,  the  versa- 
tile program  of  the  Division  of  Mines,  and  the  satisfaction  of  the 
senders  of  samples. 

The  public  service  laboratory  makes  qualitative  identifications  and 
only  two  samples  per  month  are  accepted  from  the  sender  since  the 
present  facilities  and  personnel  of  the  laboratory  are  not  adequate  to 
handle  any  more  than  this  number.  Many  different  types  of  materials 
are  received  for  identification ;  a  majority  of  them  generally  consist  of 
various  kinds  of  rocks  (igneous,  sedimentary,  and  metamorphic)  and 
the  silicate-type  of  nonmetallic  minerals.  Interest  in  the  strategic  ore 
minerals  has  not  diminished,  and  the  search  for  them  in  the  state 
continues  to  contribute  many  samples  to  the  public  service  laboratory. 

The  research  facilities  of  the  Mineralogy  and  Petrology  Section  were 
used  extensively  by  the  staff  members  of  the  Division  of  Mines.  Most 
used  equipment  includes :  the  sieves  and  shaking  machine  for  making 
screen  analyses  of  silica  sands,  black  sands,  dune  sands,  and  sands 
collected  in  conjunction  with  the  economic  mineral  studies  of  the 
Cherokee  pit ;  the  high-temperature  furnace  to  determine  the  expansion 
properties  of  shales  and  perlites,  both  materials  useful  as  lightweight 
aggregates;  the  spectrographic  equipment  used  in  making  qualitative 
and  semi-quantitative  spectrochemical  analyses  of  materials  under  study 
by  staff  members ;  the  differential  thermal  analysis  apparatus,  used  for 
basic  studies  of  clay  minerals,  limestone,  expansible  shales,  and  serpen- 
tine and  associated  garnierite ;  the  petrographic  microscopes  and  ac- 
cessory equipment,  used  for  making  semi-quantitative  mineral  analyses 
of  rocks  in  thin  section  and  for  identifying  rocks  and  minerals;  and 
the  metallurgical  microscope  and  polishing  equipment  for  studies  in 
the  sulfides  and  other  opaque  ore  minerals. 

During  the  year,  a  Beckman  spectrophotometer  was  acquired  by 
the  Mineralogy  and  Petrology  Section.  This  valuable  piece  of  equip- 
ment is  to  be  used  in  making  quantitave  chemical  determinations  of 
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many  elements,  especially  the  alkaline  earth  elements  such  as  sodium, 
potassium,  calcium,  and  magnesium. 

Mineral  Exhibits.  The  fiscal  year,  1957-58  was  again  one  of  several 
accomplishments  for  the  mineral  exhibits.  Reclassification  of  the  min- 
eral exhibits  according'  to  the  Dana  System  had  been  completed  during 
the  previous  fiscal  year.  Cataloging  of  the  entire  collection  was  started 
toward  the  close  of  the  1956-57  fiscal  year  and  will  be  completed  by 
December  1958. 

A  complete  listing  of  all  known  mineral  species  was  completed  and 
submitted  as  an  addition  to  the  forthcoming  reprinting  or  revision  of 

Minerals  of  California. 

The  mineral  exhibits  continue  to  attract  large  groups  of  people. 
During  the  1957-58  fiscal  year  this  section  of  the  Division  of  Mines 
played  host  to  27,110  visitors.  Of  this  total,  24,123  or  88  percent  were 
adults,  and  2,987  or  12  percent  were  school  children.  Many  of  these 
visitors  came  from  distant  states  and  far-off  lands,  but  a  majority  of 
them  came  from  California  and  the  elementary  schools  in  the  San 
Francisco  Bay  Area. 

All  of  the  exhibits  were  available  at  all  times,  from  9  :00  to  4 :00, 
Monday  through  Friday.  The  stamp  mill  and  cement  plant  models 
were  especially  attractive  because  of  their  moving  parts. 

A  total  of  199  sets  of  California  minerals  and  rocks  (called  "Schoo- 
lite  sets"  by  the  Division  of  Mines)  was  provided  upon  request,  without 
charge,  to  the  elementary  schools  throughout  California.  This  number 
represents  a  decrease  of  33  percent  from  the  previous  fiscal  year, 
1956-57,  and  indicates  that  our  distribution  of  this  educational  material 
has  reached  a  majority  of  the  well-established  schools,  and  is  also 
keeping  pace  with  the  establishment  of  new  elementary  schools. 

Mineral  Accessions.  During  the  fiscal  year  1957-58  the  Division  of 
Mines  accepted  from  the  Department  of  Geology  at  the  University  of 
California  a  large  number  of  chromium  and  manganese  ore  samples 
collected  during  World  War  I  (1917-18)  by  the  field  geologists  for  the 
Committee  on  Geology  and  Mineral  Resources  (State  of  California)  of 
which  Professor  G.  D.  Louderback  (deceased)  was  chairman.  This 
valuable  assemblage  of  ore  specimens  is  very  comprehensive  in  scope 
and  represents  the  many  kinds  of  manganese  and  chromium  ore  min- 
erals from  the  numerous  mines  and  prospects  in  existence  during  the 
course  of  the  investigation.  Obviously,  not  all  of  this  material  can  be 
exhibited  and  no  attempt  has  been  made  to  make  a  complete  catalog. 

The  following  specimens  were  donated  to  the  Mineral  Exhibits  of  the 
Division  of  Mines  during  the  1957-58  fiscal  year : 

11706  Hamber^ite  (Be2(OH)B03) ,  basic  borate  of  beryllium.  From  Little  Tree 
mine,  Ramona,  San  Diego  County,  California.  Donor:  John  Sinkankas, 
September  1957. 

21707  Betafite  ( (U,Ca)  (Cb,Ta,Ti)308  •  nH/)),  Oxide  or  columbate-tantalate  of 
uranium,  calcium,  and  titanium.  From  Faraday  Township.  Hastings  County, 
Ontario,  Canada.  Exchange:  The  Royal  Ontario  Museum,  Toronto,  Canada, 
November  1957. 

!1708  Diallage  (Ca,Mg(Si03)2),  silicate  of  calcium  and  magnesium.  From  T.  40 
X.,  R.  6  W.,  M.D.,  Trinity  County,  California.  Donor:  L.  B.  Wright, 
Southern  Pacific  Company,  1958. 
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21701*  Wolframite  (  (Fe.Mn)  WG4) ,  tungstate  of  iron  and  manganese.  From  7  miles 
north  of  Mono  Lake  and  1  mile  oast  of  Highway  395,  Mono  County,  Calin 
fornia.  Donor:  ().  B.  Dean,  1958. 

21710  Chrysotile  (HiMgsSiaOo),  hydrous  magnesium  silicate.  From  Sierra  Ancha, 
Gila  County,  Arizona.  Donor  :  L.  E.  Town,  1958. 

21711  Britholite,  a  complex  silicate-phosphate-fluoride  of  the  cerium  metals  and 
calcium.  From  Oka,  Quebec,  Canada.  Exchange :  V.  B.  Meen,  The  Royal 
Ontario  Museum,  1958. 

21712  Camsellite  (szaibelyite)  (^MgOIWVHsO),  hydrous  magnesium  borate. 
From  near  Stinson  Beach,  Marin  County,  California.  Donor:  Charles  W. 
Chesterman,  February,  1958. 

MINERAL   COMMODITIES 

Since  the  late  1957  publication  of  the  comprehensive  treatise  Mineral 
Commodities  of  California,  Bulletin  176,  commodity  specialists  have 
worked  to  keep  abreast  of  new  developments  and  new  operations  with 
the  expectation  of  publishing  supplemental  information  from  time  to 
time.  Special  emphasis  is  being  placed  on  gathering  of  market  in- 
formation. 

Statewide  commodity  studies  have  been  vigorously  continued.  The 
results  of  one  of  these,  Salt  in  California,  by  W.  E.  Ver  Planck,  was 


Photo  13  (below).  Vaqueros  limestone  conglomerate  in  Fremont  Peak  district. 
A  report  on  the  economic  possibilities  of  the  limestone  and  dolomite  deposits  of  this 
area  was  completed  and  sent  to  press  during  the  1957-58  fiscal  year.  Photo  by  Mary 
Hill 
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released  in  March  1958.  Much  information  has  been  amassed  toward 
publication  of  other  comprehensive  surveys  of  this  sort,  notably  in  the 
fields  of  limestone  and  dolomite,  silica,  clays,  perlite  and  obsidian, 
sand,  gravel  and  crushed  stone,  dimension  stone,  and  peat.  The  Divi- 
sion of  Mines  has  maintained  close  touch  with  the  petroleum  industry 
and  with  the  Division  of  Oil  and  Gas;  Mines'  particular  fields  of  inter- 
est being  new  discoveries,  field  extensions,  and  the  geology  of  dry  holes 
as  related  to  surface  geology. 

Commodity  studies  of  a  more  specialized  or  detailed  nature,  to  be 
published  as  shorter  contributions,  are  also  an  important  part  of  the 
Division's  commodity  surveys.  Numerous  papers  of  this  sort  are  in 
progress. 

Limestone  and  Dolomite.  Requests  for  information  on  California 
limestone  and  dolomite  deposits  continued  at  a  high  level,  both  from 
firms  operating  in  California  and  from  numerous  out-of-state  interests. 
Sampling  and  economic  evaluation  of  deposits  by  the  Division  of  Mines 
continued  in  10  counties.  Seventy-five  samples  were  analyzed.  Strati- 
graphic  studies  in  carbonate  rocks  were  concentrated  in  the  Standard 
district  of  Tuolumne  County,  the  Fremont  Peak  district  astride  the 
San  Benito-Monterey  County  line,  the  Pico  Blanco  district  of  Monterey 
County,  and  the  Briceburg-Bl  Portal  area  of  Mariposa  County.  More 
than  35  limestone  and  dolomite  properties  were  examined  during  the 
year. 

Papers  on  the  economic  possibilities  of  the  limestone  and  dolomite 
deposits  of  the  northern  Gabilan  Range  and  Standard  district  of 
Tuolumne  County  were  readied  for  press  and  a  large  volume  of  data 
for  the  county  report  series  was  in  press  or  nearing  completion  for 
San  Diego,  Calaveras,  Contra  Costa,  Kern,  Shasta,  and  Tulare  Counties. 
The  list  of  producers  of  limestone,  dolomite,  and  lime  products  was 
revised  for  both  northern  and  southern  California. 

Portland  Cement.  Following  closely  the  slight  cutback  of  1956,  pro- 
duction of  portland  cement  again  fell  off  slightly  during  the  past  fiscal 
year.  The  recession  was  most  noticeable  in  southern  California  where 
production  was  down  about  6  percent.  This  recession  appears  to  be 
only  temporary  and  raw  materials  exploration  is  continuing  unabated 
among  nearly  all  of  the  operating  companies.  The  San  Diego  and 
Central  Valley  marketing  areas  continue  to  be  of  special  interest. 

Clay.  Preparation  of  a  geologic  map  of  the  clay-bearing  belt  of  the 
Little  Antelope  Valley  area,  Mono  County,  was  completed  by  George 
B.  Cleveland.  A  geologic  map  and  description  of  the  bentonite-bearing 
beds  near  Otay,  San  Diego  County,  was  also  prepared  by  Mr.  Cleveland. 
Detailed  investigation  of  the  Filtrol  bentonite  deposit  of  Kern  County 
was  initiated.  Nine  clay  deposits  in  San  Diego  County  were  visited 
and  described  and  five  clay  deposits  were  examined  in  other  parts  of 
outhern  California. 

In  northern  California  laboratory  studies  on  the  ceramic  properties 
of  Eocene  clays  near  Cherokee  in  Butte  County  were  conducted  as 
part  of  the  economic  evaluation  of  gold,  silica,  and  clay  deposits  in 
the  Cherokee  hydraulic  mine  vicinity.  Four  operating  deposits  in  cen- 
tral California  were  visited  and  more  than  10  undeveloped  deposits  in 
Butte  and  Nevada  Counties  were  examined.  Detailed  stratigraphic 
studies  of  the  clay-bearing  Eocene  formations  in  Butte  County  were 
Bpmpleted,  as  well  as  numerous  supporting  laboratory  sedimentation 
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Photo  14  (opposite).  Cherokee  hydraulic  pit,  Butte  County.  During  fiscal  1957-58, 
laboratory  studies  of  the  ceramic  properties  of  Eocene  clays  in  the  vicinity  of  Chero- 
kee were  conducted  as  part  of  the  economic  evaluation  of  gold,  silica,  and  clay  de- 
posits  in   the   mine.    Plioto   by   Mary   Hill. 


studies.  Firing  tests  on  potentially  valuable  brick-clays  were  conducted 
as  well  as  differential  thermal  analysis  tests  on  a  wide  variety  of  clays 
of  potential  economic  importance.  The  bibliography  on  clays  was  re- 
vised for  the  Information  Service. 

Silica,  Work,  primarily  of  a  reconnaissance  nature,  continued  on 
the  statewide  survey  of  commercial  and  potentially  commercial  silica 
resources  of  California.  A  preliminary  study  of  the  vein-quartz  and 
quartz-feldspar  pegmatite  deposits  was  completed  by  W.  E.  Ver  Planck. 
Several  typical  deposits  have  been  selected  for  future  detailed  mapping. 
Quartzite  for  the  California  manufacture  of  silica  brick  has  come 
mostly  from  the  Ordovician  Eureka  quartzite  near  Owens  Lake,  Inyo 
County,  and  from  the  Carboniferous  Oro  Grande  series  near  Victor- 
ville,  San  Bernardino  County.  Several  other  quartzite  formations,  for 
which  mineralogical  and  chemical  data  are  lacking,  were  examined. 
Samples  of  the  Lower  Cambrian  Zabriskie  quartzite  near  Shoshone, 
Inyo  County,  were  taken  for  laboratory  evaluation. 

Reconnaissance  exploration  was  continued  for  deposits  of  gravel  hav- 
ing a  high  proportion  of  quartz  cobbles  large  enough  to  supply  current 
demand  for  this  type  of  material.  Tertiary  channel  deposits  in  Nevada 
County  were  found  to  be  relatively  low  in  quartz  cobbles  greater  than 
2  inches  in  diameter.  Substantial  deposits  of  quartz  cobbles  were  ob- 
served in  Sheephollow  Creek  and  Greenhorn  Creek,  but  the  size  of  the 
cobbles  is  somewhat  smaller  than  those  that  have  been  recovered  from 
the  middle  reaches  of  the  Bear  River. 

Preliminary  studies  of  the  numerous  white  silica  sand  deposits  have 
been  initiated.  Heavy  liquid  separations  were  completed  on  a  suite  of 
desert  sand  samples  from  central  and  eastern  San  Bernardino  County 
and  several  other  samples  were  examined  in  the  laboratory.  One,  from 
the  upper  Miocene  Santa  Margarita  formation  near  Bakersfield,  Kern 
County,  is  a  feldspathic  sand ;  another,  from  the  Eocene  Yokut  sand- 
stone near  New  Idria,  San  Benito  County,  is  a  sand  having  a  high  pro- 
portion of  quartz  and  black  chert;  a  third  set  of  samples  from  the 
Santa  Margarita  formation  southwest  of  Salinas  was  high  in  biotite  and 
in  feldspathic  rock  fragments. 

Borates.  Interest  in  borates,  the  chief  source  of  boron  for  the  re- 
cently developed  high-energy  fuels,  continues  to  be  great.  A  summary 
of  the  borate  resources  of  the  state  was  prepared  and  published  in 
Mineral  Information  Service  and  visits  were  made  to  most  of  the  cole- 
man  ite  deposits.  Since  discovery  of  the  vast  sodium  borate  deposits  at 
Boron,  Kern  County,  the  colemanite  deposits  have  been  worked  to  a 
limited  extent  only.  If  a  greater  demand  for  boron  develops,  they  may 
be  reopened  on  a  far  larger  scale. 

Petroleum  Fuels.  Petroleum,  natural  gas,  and  natural-gas  liquid  de- 
rivatives account  for  75  percent  of  the  current  value  of  California's 
nineral  production.  In  spite  of  their  high  position  in  the  gross  mineral 
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Photo  15  (opposite).  Gas-scrubbing  plant  of  the  Southern  California  Gas  Com- 
pany, Trieo  gas  field,  Tulare  County.  Summaries  of  oil  and  gas  exploration  were  pre- 
pared as  part  of  the  mining  inventory  reports  for  Contra  Costa  and  Tulare  Counties 
during  fiscal   1957-58.   Photo   by  Mary   Hill. 


production  of  the  state,  production  and  reserves  of  petroleum  products 
are  declining.  As  most  of  the  prolific  shallow  fields  are  believed  to  be 
already  discovered,  the  petroleum  industry  has  directed  its  recent  ex- 
ploratory effort  primarily  toward  deeper  drilling,  drilling  in  residential 
areas,  exploring  for  extensions  of  known  fields,  secondary  petroleum 
recovery  practices,  and  tideland  drilling. 

In  addition  to  publication  of  the  recent  comprehensive  report,  Bulle- 
tin 176,  covering  all  of  California's  mineral  commodities,  the  public 
has  been  kept  informed  on  trends  in  exploration,  production  statistics, 
and  tideland  leasing  laws  through  articles  in  Mineral  Information 
Service.  Summaries  of  oil  and  gas  exploration  were  prepared  as  part  of 
the  mineral  inventory  reports  for  Contra  Costa  and  Tulare  Counties, 
and  several  others  are  in  process  of  preparation.  In  the  exhibit  hall  a 
collection  of  45  marine  fossil  shells,  many  of  which  are  found  in  strata 
of  California  oil  fields,  was  labeled  and  placed  on  display. 

Sand  and  Gravel.  The  Division's  continuing  program  of  inventory 
of  the  state's  resources  of  usable  sand  and  gravel  is  progressing  stead- 
ily. A  comprehensive  report  on  the  Sand  and  gravel  resources  of  Cache 
Creek  in  Lake,  Colusa,  and  Yolo  Counties,  by  Ira  E.  Klein  and  Harold 
B.  Goldman  was  released  this  year.  A  similar  report  on  the  aggregate 
resources  of  the  Kern  River  near  Bakersfield  is  rapidly  nearing  com- 
pletion. These  studies  are  confined  to  individual  river  drainage  areas 
and  present  data  on  the  geologic  occurrence,  quantity  and  quality  of 
the  deposits,  processing,  and  utilization  by  industry.  Many  of  the  data 
are  obtained  from  cooperating  state  and  federal  agencies  such  as  the 
U.S.  Bureau  of  Reclamation,  State  Division  of  Highways,  and  U.S. 
Corps  of  Engineers. 

A  paper  on  Franciscan  chert  in  California  concrete  aggregates,  by 
Harold  B.  Goldman,  was  completed  and  transmitted  for  publication. 
This  report  covers  the  chemical  suitability  of  sand  and  gravel  contain- 
ing Franciscan  chert  for  use  in  portland  cement  concrete.  The  results 
of  this  investigation  will  assist  sand  and  gravel  producers  by  demon- 
strating that  commercially  proven  aggregates  containing  Franciscan 
chert  are  not  to  be  considered  inferior  because  of  suspected  chemical 
reactivity. 

A  similar  investigation  on  reactive  rock  types  in  California  aggre- 
gates for  potential  use  in  concrete  is  underway  to  designate  the  sand 
and  gravel  deposits  that  do  contain  chemically  reactive  ingredients  and 
to  compile  data  on  the  actual  amount  of  harmful  material  present  in 
the  deposit. 

Dimension  Stone.  The  statewide  survey  of  the  dimension  stone  in- 
dustry was  continued  to  obtain  information  ou  the  types  and  suitability 
of  rock  used,  nature  and  extent  of  commercial  deposits,  and  economics 
of  developing  and  marketing  a  new  stone.  The  Division  has  received  in- 
creasing numbers  of  inquiries  concerning  this  commodity;  information 
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obtained  through  field  investigation  and  correspondence,  is  dispensed 
by  letter,  personal  interviews  and  via  Mineral  Information  Service. 

Crushed  Stone.  The  suitability  of  the  geologic  formations  in  the 
San  Francisco  Bay  Area  for  use  as  crushed  rock  was  studied  in  detail 
as  part  of  the  Contra  Costa  County  inventory.  This  information  is  in 
process  of  publication. 

Talc.  Geologic  maps  of  the  Excelsior  mine  area,  eastern  Kingston 
Range,  San  Bernardino  County,  and  the  Montgomery  mine  area,  south- 
ern Panamint  Range,  Inyo  County,  were  prepared.  Geologic  mapping 
of  the  talc-bearing  belt  in  the  western  Kingston  Range  was  initiated. 
Data  were  gathered  on  15  talc  mines  in  Inyo  and  San  Bernardino 
Counties  and  manuscript  work  on  the  talc  deposits  of  the  southern 
Death  Valley-Kingston  Range  region  was  continued.  The  talc  and  soap- 
stone  section  for  the  third  edition  of  Industrial  Minerals  and  Bocks, 
American  Institute  of  Mining  and  Metallurgical  Engineers,  was  co- 
authored  by  Division  commodity  specialist  Lauren  A.  Wright  of  the  Los 
Angeles  office. 

Diatomite.  A  description  of  the  Poverty  Hills  diatomite  deposit, 
Inyo  County,  by  George  B.  Cleveland,  was  completed  and  submitted 
for  publication.  Field  and  laboratory  investigations  of  the  Long  Valley 
deposit,  Mono  County,  were  started.  A  statewide  diatomite  resources 
reconnaissance,  involving  16  property  visitations,  was  completed,  and 
numerous  samples  were  collected  for  laboratory  evaluation.  An  index 
of  California  deposits  was  completed. 

Gold.  A  statewide  tabulation  of  gold  deposits  was  largely  completed 
by  W.  B.  Clark  at  the  Sacramento  office.  Particular  attention  was  paid 
to  gold  deposits  in  the  Randsburg,  Mojave,  Kern  River,  and  Rade- 
macher  districts  of  Kern  County  by  the  Los  Angeles  office. 

Barite.  Field  investigation  of  the  Labrea  barite  deposit  of  Santa 
Barbara  County  was  initiated. 

Lead-Zinc-Silver.  Field  investigation  of  the  Queen  of  Sheba  mine, 
Inyo  County,  was  started  and  deposits  of  lead-zinc-silver  in  the  Silurian 
Hills,  San  Bernardino  County,  were  examined.  A  comprehensive 
Special  Report  on  the  Darwin  district,  a  cooperative  U.  S.  Geological 
Survey  project,  was  in  press  at  the  close  of  the  fiscal  year. 

Perlite.  A  statewide  report  on  perlite  is  in  preparation,  which  in- 
cludes sections  on  geology,  processing,  utilization,  marketing,  and  prop- 
erty descriptions. 

Obsidian.  A  comprehensive  report  on  California  obsidian  is  under 
way  as  a  cooperative  project  between  the  Division  of  Mines  and  the 
California  Academy  of  Sciences.  The  report  will  cover  the  geology  and 
uses  of  obsidian  and  will  contain  descriptions  of  potentially  economic 
deposits. 


Photo  16  (opposite).  Outcrop  of  Franciscan  chert  in  Marin  County.  During-  fiscal 
1957-58  a  paper  on  Franciscan  chert  in  California  concrete  aggregate  was  completed, 
covering  the  chemical  suitability  of  sand  and  gravel  containing  Franciscan  chert  for 
use  in  Portland  cement  concrete.  Photo  by  Mary  Hill. 
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Jade.  Investigations  of  jade  occurrences  in  California  were  con- 
tinued. Extension  of  the  Leach  Lake  Mountain  map  area  proved  advis- 
able, not  only  because  of  jade  occurrences  there,  but  because  of  unique 
exposures  of  serpentinized  peridotite  sills.  This  study  should  add  much 
to  our  knowledge  of  the  mode  of  emplacement  of  serpentine  intrusions. 

Nickel.  Statewide  investigation  of  nickel  resources  was  pressed.  One 
hundred  and  twenty  samples  were  gathered  and  submitted  for  nickel 
assay,  the  sampling  including  the  parent  serpentine  as  well  as  the 
potential  ore.  Reconnaissance  was  concentrated  in  Del  Norte,  Siskiyou, 
Humboldt,  and  Mendocino  Counties.  Interest  in  the  Division 's  program 
was  manifested  by  the  large  numbers  of  requests  for  information  proc- 
essed. Exploration  projects,  stimulated  at  least  in  part  by  information 
acquired  by  the  Division,  were  initiated  by  two  companies  at  Gasquet 
Mountain,  Del  Norte  County,  and  Red  Mountain,  Mendocino  County. 
Although  most  California  serpentines  contain  some  nickel,  the  most 
promising  environments  for  nickel  concentration  appear  to  lie  in  rem- 
nants of  early  Tertiary  erosion  surfaces  where  deep  weathering  has 
resulted  in  enrichment  of  nickel  in  the  soil  and  subsoil.  In  addition  to 
the  nickeliferous  laterite  studies,  the  nickel  survey  will  ultimately  cover 
the  nickeliferous  sulfide  occurrences  of  California.  A  summary  of  the 
results  of  this  survey  was  published  in  the  nickel  chapter  of  Bulletin 
176. 

Black  Sands  and  Heavy  Mineral  Concentrates.  There  has  long  been 
a  need  for  information  concerning  the  mineral  content  of  California 
black  sands,  both  stream  and  beach,  and  for  the  heavy  mineral  con- 
centrates produced  by  many  sand  and  gravel  operators,  gold  dredges, 
and  silica-sand  processors.  The  Division  of  Mines  has  initiated  work 
toward  a  statewide  survey  of  mineral  concentrations  of  this  sort. 

LOS  ANGELES  OFFICE 

During  the  fiscal  year  1957-58  the  members  of  the  Los  Angeles  staff 
were  engaged  in  a  wide  variety  of  activities,  most  of  which  can  be 
grouped  in  the  following  categories:  (1)  county  reports,  (2)  mineral 
commodity  investigations,  (3)  basic  geologic  mapping,  and  (4)  public 
information  services.  In  the  course  of  320  man-days  of  field  work  about 
390  examinations  of  mineral  deposits  were  made,  2,000  square  miles 
were  mapped  in  geologic  reconnaissance,  and  the  geology  of  about  50 
square  miles  was  mapped  in  detail.  Wherever  possible,  the  county, 
commodity,  and  field  mapping  assignments  were  facilitated  by  means 
of  multiple-purpose  field  trips  whereby,  for  example,  commodity  studies 
and  reconnaissance  mapping  were  pursued  largely  in  the  counties  whose 
general  resources  were  being  investigated.  Eight  reports,  intended  for 
publication,  were  either  completed  or  submitted  in  preliminary  manu- 


Photo  17  (opposite).  Sawing  black  granite  at  Escondido  quarry,  San  Diego 
County.  The  statewide  survey  of  the  dimension  stone  industry  was  continued  during 
fiscal   1957-58.  Photo   by  Mary  Hill. 
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Photo  18  (page  72).  Dump  of  Sheep  Ranch  gold  mine,  Calaveras  County.  During 
fiscal  1957-58  a  statewide  tabulation  of  gold  deposits  was  largely  completed  at  the 
Sacramento  office  of  the  Division.  Photo  by  Mary  Hill. 

Photo   19    (page  73).      Union  gold  mine,   Calaveras  County.  Photo  by  Mary  Hill. 

Photo  20  (opposite).  Pardee  Dam  in  Calaveras  County.  Mines  and  mineral  re- 
sources of  the  county  were  inventoried  by  the  Sacramento  office  of  the  Division,  and 
a  report  completed  for  publication  during  1957-58.  Photo   by  Mary  Hill. 


script  form.  Seven  other  manuscripts  were  in  the  end  stages  of  prepara- 
tion at  the  end  of  the  year. 

During  the  year  especial  emphasis  continued  to  be  placed  on  the 
county  resources  report  program  as  the  principal  means  of  compiling 
a  systematic  mineral  inventory  of  southern  California.  Lengthy  reports 
on  Kern  and  San  Diego  Counties,  which  have  been  in  process  for 
several  years,  were  brought  to  near  completion.  A  Riverside  County 
report  was  assigned  and  was  about  25  percent  complete  by  the  end  of 
the  year.  Work  on  an  Orange  County  report  was  continued  on  a  limited 
basis.  Data  on  numerous  mineral  deposits  in  other  counties  of  southern 
California  were  gathered  for  incorporation  in  future  county  reports.  A 
previous  section  on  Inventories  of  mining  activities  and  county  re- 
sources reports  includes  further  mention  of  progress  in  this  area  from 
the  Los  Angeles  office. 

Mineral  commodity  investigations  by  the  Los  Angeles  office  are  sum- 
marized in  the  statewide  report  in  the  section  on  Mineral  commodities. 
Progress  was  made  in  the  investigation  of  barite,  clay,  diatomite,  gold, 
lead-silver-zinc,  limestone,  manganese,  mica,  talc,  and  tungsten. 

Los  Angeles  staff  geologists  were  active  in  geologic  mapping,  includ- 
ing reconnaissance  of  about  2,000  square  miles  of  previously  unmapped 
portions  of  the  Death  Valley,  Kingman,  Needles,  San  Diego,  and  Trona 
sheets  of  the  state  geologic  map.  A  number  of  detailed  basic  geologic 
maps  on  the  scale  of  1 : 24,000,  and  larger,  were  completed.  (See  sections 
on  Basic  geologic  mapping  and  State  geologic  map.) 

Some  figures  on  public  services  performed  by  the  Los  Angeles  office 
will  serve  to  emphasize  the  large  public  demand  for  information  on 
geology  and  the  mineral  industries  in  that  area.  During  the  fiscal  year 
1957-58  Los  Angeles  staff  members  conferred  with  8,319  visitors,  an- 
swered 11,145  telephone  calls,  sent  2,304  pieces  of  mail,  and  sold  4,878 
items  valued  at  $6,480.  These  figures  were  lower  than  those  of  the  pre- 
ceding year — a  decrease  largely  attributable  to  the  waning  interest  in 
uranium  prospecting  and  to  the  out-of-print  status  of  several  of  the 
most  sought  publications. 

The  most  popular  of  the  available  publications  were  the  Legal  Guide 
(683  copies),  State  geologic  map  sheets  (679  copies),  parts  of  Bulletin 
170   (301),  San  Bernardino  County  map    (218  copies),  Bulletin  176 
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(216  copies  in  6  months),  Bulletin  173  (188  copies),  Los  Angeles 
County  map  (150  copies),  Bulletin  141  (140  copies),  and  the  San  Ber- 
nardino County  report   (112  copies). 

The  rock  and  mineral  exhibits,  and  the  map  and  publication  displays 
in  the  Los  Angeles  office  were  completely  revamped  during  the  year. 
These  changes  considerably  lessened  the  amount  of  oral  explanation 
necessary  at  the  information  desk  and  made  the  average  visitor  more 
aware  of  the  functions  of  the  Division  of  Mines.  The  library  facilities 
of  the  Los  Angeles  office  were  rearranged  and  expanded. 

Numerous  professional  and  semi-professional  groups  were  addressed 
or  guided  on  field  trips.  These  activities  and  professional  contacts  were 
similar  to  those  shown  in  the  examples  in  the  previous  section  on  Pub- 
lic appearances. 

SACRAMENTO  OFFICE 

The  principal  area  of  activity  of  the  Sacramento  branch  office  is  the 
Sierra  Nevada  and  the  Great  Valley  in  central  and  northern  Califor- 
nia. The  technical  staff,  which  consists  of  two  mining  geologists,  devotes 
much  of  its  time  to  the  preparation  of  reports  on  the  mineral  resources 
of  the  counties  in  the  region.  A  continuous  survey  is  made  of  the  mining 
activities  in  the  area,  which  is  coordinated  with  county  reports  and 
mineral  commodity  studies.  The  geographic  location  of  this  office  makes 
it  convenient  for  concerns  and  persons  interested  in  the  mineral  re- 
sources of  this  region  to  visit  and  obtain  information  and  publications. 
As  the  population  and  industrial  capacity  of  central  and  northern  Cali- 
fornia have  increased  greatly,  the  demand  for  mineral  raw  materials, 
especially  industrial  minerals  and  fuels,  has  increased  proportionately. 

During  the  past  fiscal  year  there  was  an  increase  in  demand  for  the 
public  information  services  of  this  office.  An  extensive  report  on  the 
mines  and  mineral  resources  of  Calaveras  County  was  completed  dur- 
ing the  year.  Information  was  obtained  on  more  than  800  mineral  prop- 
erties. Also  a  report  on  the  geology  and  petrography  of  the  Poe  Tunnel, 
Butte  County  was  completed.  Articles  on  gold,  platinum,  quartz  and 
quartzite,  sulfur  and  sulfuric  acid,  and  titanium  were  published  in 
Bulletin  176.  An  article  on  sulfur  and  pyrite  was  published  in  the 
May  1958  Mineral  Information  Service.  Geologic  mapping  of  the  Green- 
wood, Kaiser  Peak,  and  Mt.  Abbot  quadrangles  is  in  progress.  A  state- 
wide survey  of  the  gold  mining  districts  was  well  under  way.  All  major 
projects  are  carefully  coordinated  with  the  main  office  in  San  Fran- 
cisco and  the  other  branch  offices.  Progress  of  the  Sacramento  office  on 
Inventories  of  mining  activities  and  county  resources  reports,  Mineral 
commodities  investigations,  and  Basic  geologic  mapping  has  been  sum- 
marized in  the  previous  sections  under  these  headings. 


Photo  21  (opposite).  Burney  Falls,  Shasta  County.  During'  fiscal  1957-58  staff 
members  of  the  Division's  Redding-  office  assisted  the  State  Division  of  Beaches  and 
Parks  to  depict  the  geology  of  the  falls  for  a  display  case  at  Burney  Falls  State  Park. 
Photo    by  Mary  Hill. 
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The  small  Sacramento  staff  has  developed  a  fine  public  relations  and 
information  program.  Staff  members  presented  illustrated  talks  to  a 
number  of  mineral  and  gem  societies  and  Boy  Scout  troops.  The  staff 
also  participated  in  two  mineral  shows  and  helped  to  prepare  the  State 
Pair  exhibit.  Meetings  of  national  and  local  professional  societies  were 
attended  and  an  active  part  was  taken. 

REDDING   OFFICE 

The  Redding  branch  office  is  located  in  an  area  having  a  great  variety 
of  mineral  deposits  which  have  contributed  several  hundred  millions 
of  dollars  to  our  economy.  Engineers  and  geologists  in  government 
service  and  consultants  in  private  practice  made  much  use  of  the  pub- 
lications, maps,  and  technical  information  available  at  this  office  during 
the  year.  There  was  an  increased  interest  in  prospecting  and  small- 
scale  placer  mining,  and  the  number  of  rocks  and  minerals  brought  in 
for  identification  increased  substantially. 

The  technical  staff  of  the  Redding  office  consists  of  the  district  min- 
ing engineer  and  an  associate  mining  geologist,  who  was  transferred  to 
this  district  from  Los  Angeles  in  July  1957.  During  the  past  fiscal  year, 
the  geology  of  the  Alturas  sheet  was  mapped  and  accepted  for  inclusion 
in  the  new  State  geologic  map.  A  mining  geologist  from  the  San  Fran- 
cisco headquarters  assisted  in  this  project.  The  Shasta  County  report 
was  revised  and  progress  was  made  on  the  Modoc  and  Trinity  County 
reports. 

The  mining  geologist  was  a  guest  speaker  on  the  television  course 
on  geology  offered  by  Shasta  College.  Talks  were  also  given  to  elemen- 
tary school  classes,  and  students  were  assisted  in  assembling  and  classi- 
fying their  mineral  specimens.  The  Shasta  County  Agricultural  Com- 
missioner was  assisted  in  assembling  and  labeling  the  Shasta  County 
mineral  exhibit  for  the  State  Pair,  which  was  awarded  first  place  in 
the  sweepstakes  for  metallic  minerals  and  second  place  for  nonmetallic 
minerals,  as  well  as  many  first  and  second  place  awards  for  individual 
mineral  specimens.  The  geology  of  Burney  Falls — its  origin  and  evolu- 
tion— was  depicted  for  a  display  case  at  Burney  Falls  State  Park  in 
collaboration  with  the  State  Division  of  Beaches  and  Parks.  A  geologic 
report  on  the  Big  Bend  area  presented  for  publication  was  critically 
reviewed.  Much  of  the  time  of  the  technical  staff  is  devoted  to  people 
asking  for  information  on  mines,  mineral  deposits,  geology  of  areas, 
mining,  uses  and  markets  for  minerals,  methods  of  treatment  for  ores 
and  minerals,  and  mining  law.  Mining  operations  in  Shasta,  Siskiyou, 
Tehama,  and  Trinity  Counties  were  checked  during  the  vear. 


Photo  22  (page  78).  Mount  Lassen  and  Manzanita  Lake,  Shasta  County.  During 
fiscal  1957-58  a  report  on  the  mines  and  mineral  resources  of  Shasta  County  was  put 
into  final  form  by  the  Division's  Redding  office,  in  preparation  for  publication.  Photo 
by  Mary  Hill. 

Photo  23  (page  79).  Bumpass  Hell,  spectacular  hot  spring  area  in  Lassen  Vol- 
canic National  Park,  provides  a  cover  photo  for  the  new  list  of  available  publications 
ol  the  California  Division  of  Mines,  prepared  during  fiscal  1957-58.  Photo  by  Mary 
Hill. 
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REPORT   OF  THE    U.   S.   GEOLOGICAL   SURVEY  ON    COOPERATIVE 

STUDIES   OF    MINERAL    DEPOSITS    IN    CALIFORNIA 

(FISCAL  YEAR   1958)* 

By  Preston  E.  Hotz 
U.  S.  Geological  Survey,  Menlo  Park,  California 

The  U.  S.  Geological  Survey  continued  its  studies  of  mineral  deposits 
in  California  during  the  fiscal  year  beginning  July  1,  1957  under  a 
cooperative  agreement  with  the  California  Division  of  Mines.  The  cost 
of  these  projects  at  the  field  level  was  about  $70,000  and,  as  in  previous 
years,  half  the  cost  was  shared  by  the  state.  No  new  projects  were 
added  this  year,  but  one  was  reactivated  in  January  1958 ;  and  at  the 
end  of  the  year  six  projects  were  being  maintained  under  the  cooper- 
ative program.  These  are  the  South  Klamath  Mountains,  Sierra  Foot- 
hills Mineral  Belt,  Eastern  Sierra  tungsten,  Bishop  tungsten,  Mt. 
Pinchot  quadrangle,  and  Panamint  Butte  quadrangle  projects.  The 
Bishop  tungsten  project  was  reactivated  in  January  1958  when  the 
project  chief  completed  the  administrative  duties  that  had  occupied 
him  for  the  past  two  years.  With  completion  of  the  final  report  the 
Bishop  project  terminated  on  June  30,  1958.  The  Mt,  Diablo  project, 
which  was  started  in  January  1957,  was  completed  in  November  1957. 

South  Klamath  Mountains  Project.  The  South  Klamath  Mountains 
project  is  a  geologic  study  of  two  and  one-half  15-minute  quadrangles 
in  the  southern  part  of  the  Klamath  Mountains  province.  The  quad- 
rangles, listed  from  east  to  west,  are  the  west  half  of  the  French  Gulch 
quadrangle  in  Shasta  County,  and  the  Weaverville  and  Hayfork  quad- 
rangles in  Trinity  County.  The  east  half  of  the  French  Gulch  quad- 
rangle has  been  studied  previously  as  a  part  of  the  West  Shasta  project. 

The  three  quadrangles  form  a  strip  that  lies  across  the  north-north- 
west trending  structural  and  lithic  grain  of  the  Klamath  Mountains 
province.  The  French  Gulch  quadrangle  is  underlain  chiefly  by  Copley 
greenstone  of  Devonian  ( ? )  age  and  Balaklala  rhyolite  of  Devonian 
age,  and  by  the  Bragdon  formation  of  Mississippian  age.  Along  its 
western  side  it  includes  about  half  the  Shasta  Bally  batholith.  The 
Weaverville  quadrangle  is  underlain  chiefly  by  the  Abrams  mica  schist 
and  Salmon  hornblende  schist  of  presumed  pre-Silurian,  possibly  Pre- 
cambrian,  age.  In  its  eastern  part  it  includes  the  other  half  of  the 
Shasta  Bally  batholith,  a  large  area  of  ultramafic  rocks  and  relatively 
small  areas  of  Copley  greenstone  and  Bragdon  formation.  Part  of  a 
belt  of  little  known  rocks  of  Paleozoic  and  Triassic  ages  underlies  the 
southwestern  part  of  the  Weaverville  quadrangle.  These  rocks  are 
chiefly  slates,  cherts,  and  greenstones,  and  are  the  principal  rocks 
found  in  the  Hayfork  quadrangle. 

Geologic  mapping  of  the  west  half  of  the  French  Gulch  quadrangle 
was  begun  during  the  summer  of  1956,  and  was  completed  by  late 
summer  in  1957.  The  map  of  the  west  half  of  the  quadrangle  was  com- 
piled with  a  revised  and  generalized  version  of  the  published,  larger 
scale  map  of  the  east  half  of  the  quadrangle,  for  publication  as  a  15- 
minute  quadrangle  geologic  map.  A  report  describing  the  geology  and 
mineral  resources  of  the  French  Gulch  quadrangle  was  begun  in  the 
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fall  of  1957  and  is  nearly  completed.  Work  was  started  in  Weaverville 
quadrangle  in  September  1957. 

In  addition  to  work  on  the  French  Gulch  quadrangle  and  a  little  in 
the  Weaverville  quadrangle  during  fiscal  year  1958,  a  report  that 
describes  the  results  of  the  Trinity  River  project  was  completed.  Part 
of  the  Trinity  River  project  was  in  cooperation  with  the  California 
Division  of  Mines,  and  the  report  on  the  reconnaissance  of  the  northern 
Coast  Ranges  and  Klamath  Mountains,  California,  is  tentatively 
planned  for  publication  by  the  California  Division  of  Mines  as  a  Special 
Report. 

Sierra  Foothills  Mineral  Belt.  The  region  included  in  the  study  of 
the  Sierra  Foothills  Mineral  Belt  is  in  the  lower  part  of  the  western 
slope  of  the  Sierra  Nevada  from  about  the  latitude  of  Yosemite  Na- 
tional Park  on  the  south  to  the  North  Fork  of  the  Feather  River  on 
the  north.  Its  eastern  boundary  is  the  Sierra  Nevada  batholith,  and 
its  western  limit  is  the  line  of  overlap  of  bedrock  by  unconsolidated 
deposits  of  the  Central  Valley.  The  region  includes  the  famed  Mother 
Lode,  Grass  Valley-Nevada  City,  and  Alleghany  gold  districts  and  the 
Foothill  copper  belt.  In  addition  to  the  gold  and  copper,  less  important 
amounts  of  tungsten,  chromite,  barite,  and  amphibole  asbestos  also  have 
been  mined.  In  recent  years  increasing  production  of  cement  and  other 
limestone  products  has  demonstrated  the  importance  of  limestone  de- 
posits of  the  western  Sierra  Nevada  to  the  industrial  and  agricultural 
needs  of  the  state. 

The  Foothills  mineral  belt  is  underlain  mostly  by  metamorphosed 
Paleozoic  and  Mesozoic  sedimentary  and  volcanic  rocks,  which  are  in- 
truded by  serpentine  and  granitic  rocks  of  Mesozoic  age.  The  metamor- 
phic  rocks  are  strongly  folded  and  faulted  and  fossils  are  scarce.  The 
general  distribution  of  the  rocks  is  known  from  geologic  maps  published 
between  1895  and  1900.  The  present  investigation  is  aimed  at  obtaining 
information  that  will  supplement  the  older  data  and  aid  in  interpreting 
the  regional  structure  and  stratigraphy.  Field  work  consists  of  detailed 
geologic  mapping  along  the  canyons  of  the  major  streams  that  cross  the 
region  about  at  right  angles  to  the  geologic  structure.  The  data  from 
these  surveys  are  projected  between  canyons  by  using  the  earlier  maps. 

The  past  fiscal  year  was  spent  in  laboratory  work  and  the  prepara- 
tion of  reports.  Two  manuscripts  tentatively  entitled,  "Structure  and 
stratigraphy  of  part  of  the  western  Sierra  Nevada,  California"  and 
"The  Foothills  Fault  system,  western  Sierra  Nevada,  California,"  were 
completed  and  submitted  for  review.  A  summary  of  the  second  paper 
was  presented  orally  at  the  meeting  of  the  Cordilleran  Section  of  the 
Geological  Society  of  America. 

Eastern  Sierra  Tungsten.  The  area  being  investigated  under  the 
Eastern  Sierra  tungsten  project  includes  five  15-minute  quadrangles 
north  and  west  of  the  Bishop  tungsten  district.  The  Casa  Diablo 
Mountain  and  Mt.  Morrison  quadrangles  were  mapped  previously,  and 
mapping  is  in  progress  on  the  Devils  Postpile  quadrangle.  Reports  are 
prepared  for  each  quadrangle  as  the  mapping  is  completed.  Two  re- 
ports on  the  Casa  Diablo  Mountain  quadrangle  have  been  published; 
during  the  fiscal  year  a  report  on  the  Mt.  Morrison  quadrangle  was 
extensively  revised  following  critical  review,  and  submitted  for  further 
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processing.  At  the  end  of  the  1957  field  season  about  half  of  the  Devils 
Postpile  quadrangle  had  been  mapped. 

The  quadrangle  includes  an  extensive  roof  pendant  that  consists 
chiefly  of  metamorphosed  volcanic  tuffs,  flows  and  breccias,  related  in- 
trusives,  and  minor  amounts  of  metamorphosed  sedimentary  rocks. 
Mapping  in  the  eastern  part  of  the  pendant  shows  that  the  structure 
is  homoclinal  and  that  tops  of  beds  are  to  the  west  through  a  thickness 
of  at  least  25,000  feet.  If  the  homoclinal  structure  continues  into  the 
eastern  part  of  the  pendant  the  total  thickness  exceeds  40,000  feet. 
These  Mesozoic  metavolcanic  rocks  overlie  unconformably  a  sequence, 
more  than  30,000  feet  thick,  of  Paleozoic  metasedimentary  rocks  in  the 
Mt.  Morrison  pendant, 

Ordovician,  Silurian  (?),  Pennsylvanian,  and  Permian  (?)  fossils 
were  found  in  the  Mt,  Morrison  pendant,  and  fossils  of  Early  Jurassic 
age  were  found  in  the  pendant  in  the  Devils  Postpile  quadrangle.  The 
fossils  found  in  these  pendants  are  the  only  ones  that  have  been  re- 
ported from  a  belt  of  roof  pendants  that  stretches  for  200  miles  along 
the  crest  of  the  high  Sierra  Nevada.  Because  of  the  stratigraphic,  struc- 
tural, and  historical  significance  attached  to  these  fossils,  a  short  paper 
was  prepared  during  the  winter  office  season  announcing  their  discov- 
ery and  describing  their  relationship  to  the  stratigraphic  sequence. 

Bishop  Tungsten  Project.  The  Bishop  tungsten  project  was  recessed 
January  1,  1956,  for  2  years  when  the  project  geologist  was  assigned  to 
administrative  duties,  and  it  was  reactivated  January  1,  1958.  On  com- 
pletion of  the  second  of  two  manuscript  reports  the  project  was  termi- 
nated June  30,  1958.  The  project  included  geologic  mapping  and  study 
of  the  mineral  deposits  in  the  Mt.  Tom,  Bishop,  and  Big  Pine  15-min- 
ute  quadrangles,  and  part  of  the  Mt.  Goddard  15-minute  quadrangle, 
in  east-central  California,  near  Bishop.  Since  1916,  when  tungsten  was 
first  mined  in  the  Tungsten  Hills,  to  the  end  of  1953,  approximately 
1,300,000  units  of  WO3  (tungsten  trioxide)  were  produced  from  mines 
in  the  Bishop  district.  In  addition  the  district  yielded  significant 
amounts  of  copper,  molybdenum,  gold,  pumice,  perlite,  talc,  barite,  and 
sand  and  gravel. 

A  report  entitled  "Economic  geology  of  the  Bishop  district,  Cali- 
fornia" was  published  in  1956  by  the  California  Division  of  Mines. 
This  report  includes  detailed  descriptions  of  the  contact  metasomatic 
tungsten  deposits  with  discussions  of  features  that  bear  on  their  explo- 
ration and  development. 

In  1956,  when  the  project  was  recessed,  a  second  report  tentatively 
entitled,  "Geology  and  tungsten  mineralization  of  the  Bishop  district, 
California,"  was  partly  prepared,  and  between  January  1  and  June 
30,  3  958  it  was  completed.  This  report  consists  of  three  parts.  The  first 
part  deals  with  the  pre-batholithic  geology.  It  includes  stratigraphic 
descriptions  of  Early  Cambrian  and  late  Precambrian  formations  in 
the  White  Mountains,  and  of  middle  and  late  Paleozoic  and  Mesozoic 
strata  in  pendants,  septa,  and  inclusions  in  the  Sierra  Nevada.  Complex 
structures  that  were  formed  in  these  rocks  during  an  orogenic  episode 
culminating  in  the  intrusion  of  the  Sierra  Nevada  batholith  in  late 
Mesozoic  time  are  described.  The  second  part  deals  with  the  Sierra 
Nevada  batholith.  It  includes  descriptions  of  the  intrusive  rocks,  of  the 
primary  structures  within  these  rocks,  and  of  structures  imposed  on  the 
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older  rocks  ms  a  result  of  their  emplacement.  The  mode  of  emplacement 
of  the  batholith  is  considered.  This  part  of  the  report  also  includes  a 
discussion  of  contact  metasomatic  tungsten  mineralization  based  on  in- 
formation gathered  in  the  .study  of  the  district,  Descriptions  of  indi- 
vidual mines  and  prospects  published  in  the  first  report  are  not  re- 
peated. The  last  part  of  the  report  deals  with  the  Cenozoic  geology. 
The  alluvial  and  volcanic  deposits  of  Cenozoic  age  are  described,  and  a 
concluding  section  deals  with  the  evolution  of  the  landscape  through 
structural  and  geomorphic  processes. 

Mt.  Pinchot  Quadrangle.  The  Mt,  Pinchot  quadrangle  is  immedi- 
ately south  of  the  Bishop  tungsten  district  and  includes  part  of  the 
crest  and  east  slope  of  the  southern  Sierra  Nevada.  The  quadrangle 
contains  only  a  few  small  deposits  of  tungsten  and  gold,  but  excellent 
exposures  of  bedrock  in  high  glaciated  parts  make  it  especially  suitable 
for  detailed  study  of  the  granitic  rocks.  Geologic  mapping  of  the  quad- 
rangle was  completed  during  the  1957  field  season,  and  a  comprehensive 
report  was  prepared  during  the  winter.  This  report  has  been  submitted 
for  critical  review. 

Within  the  quadrangle  the  Sierra  Nevada  consists  chiefly  of  a  com- 
plex of  small  intrusive  masses  that  range  in  composition  from  quartz 
diorite  to  alaskite.  Many  of  these  masses  are  compositionally  zoned 
from  a  more  mafic  margin  to  a  more  felsic  interior.  Variations  in  min- 
eral content,  specific  gravity,  composition  of  plagioclase,  and  nature  of 
the  potassium  feldspar  were  studied  in  several  masses.  Septa  and  small 
pendants  are  present  within  the  mosaic  of  plutonic  masses.  The  largest 
of  these  contains  about  7,000  feet  of  Mesozoic  metavolcanic  rocks — 
mainly  metarhyolite  tuff.  These  rocks  are  in  a  steeply  dipping  homo- 
clinal  sequence  in  which  the  tops  face  to  the  southwest. 

Mount  Diablo  Project.  The  Mount  Diablo  project  was  completed  in 
the  first  half  of  the  fiscal  year.  A  geologic  map  of  approximately  25 
square  miles  in  the  Mount  Diablo  quicksilver  district  was  prepared 
and  the  mineral  deposits  were  studied,  with  special  emphasis  on  the 
quicksilver  deposits.  A  report  describing  the  geology  and  mineral  de- 
posits of  Mount  Diablo  has  been  prepared  for  publication  and  is  pres- 
ently being  processed  for  publication. 

Mount  Diablo,  a  prominent  landmark  in  the  central  Coast  Ranges, 
is  made  up  of  rocks  of  the  Franciscan  formation,  diabase,  and  serpen- 
tine, which  are  in  a  roughly  circular  block  bounded  by  faults.  This 
block  of  rocks  is  up-faulted  into  the  central  part  of  a  north-trending 
anticline  made  up  of  a  thick  section  of  Upper  Jurassic  to  Recent  strata. 
Quicksilver  deposits  are  found  in  silica-carbonate  rock  and  in  rocks  of 
the  Franciscan  formation;  asbestos  in  serpentine;  and  copper,  gold, 
and  silver  in  diabase.  The  diabase  has  also  been  a  source  of  crushed 
rock. 

Panamint  Butte  Project.  The  Panamint  Butte  project  is  part  of  a 
long  range  program  to  study  the  Inyo  County  lead-silver-zinc  deposits. 
The  project  entails  mapping  the  Panamint  Butte  quadrangle  and  10 
square  miles  in  the  northwest  part  of  the  Maturango  Peak  quadrangle 
to  include  all  of  the  Modoc  lead-silver  district. 

A  geologic  map  of  the  Panamint  Butte  quadrangle  was  completed, 
and  large  .scale  maps  of  the  Modoc,  Minnietta,  and  LeMoigne  mines 
were  prepared.  The  regional  mapping  has  resulted  in  the  unravelling 
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of  the  complex  structure  of  the  metamorphosed  Paleozoic  rocks  in  the 
Modoc  district  in  the  Argus  Range.  Mapping  in  the  Panamint  Range 
has  shed  additional  light  on  the  origin  of  the  chaotic  disorder  of  rocks 
in  the  Death  Valley  area.  The  chaos  in  the  Panamint  Range  is  asso- 
ciated with  large  Mesozoic  thrust  faults. 

Two  reports  are  being  prepared.  One  describes  the  economic  geology 
of  the  Modoc  district  and  the  other  the  stratigraphy  and  structure  of 
the  quadrangle. 

COOPERATIVE   STUDIES  WITH   OTHER   AGENCIES 

For  many  years,  the  U.  S.  Bureau  of  Mines  has  cooperated  with 
the  State  Division  of  Mines  by  gathering  statistics  on  annual  mineral 
production  from  mine  operators.  These  figures  the  Division  tabulates, 
rearranges,  and  interprets.  The  Bureau  recently  completed  a  report 
on  the  characteristics  and  properties  of  the  upper  Eocene  San  Benito 
County  bentonite,  for  which  the  Division  of  Mines  contributed  geologic 
mapping  data.  At  the  close  of  the  fiscal  year,  the  State  of  California 
and  U.  S.  Department  of  the  Interior  signed  a  more  formal  agreement 
to  broaden  the  basis  for  cooperative  work  between  the  U.  S.  Bureau 
of  Mines  and  the  Division  of  Mines.  It  is  expected  that  the  Division, 
under  this  program,  will  publish  certain  Bureau  studies  which  apply 
particularly  to  California.  Currently,  an  inventory  report  on  mercury 
in  California,  compiled  by  a  Bureau  mining  engineer,  is  being  edited 
for  publication  by  the  Division.  Informal  cooperation  with  the  Bureau, 
under  its  regional  administrator  R.  B.  Maurer,  has  been  very  successful 
for  the  past  several  years. 

Only  minor  progress  was  made  in  1957-58  on  the  preparation  of 
layman's  guides  to  the  geologic  features  of  State  Park  areas  in  coopera- 
tion with  the  State  Division  of  Beaches  and  Parks,  as  joint  efforts  of 
the  two  Divisions  and  the  Department  of  Natural  Resources  to  obtain 
budgetary  support  for  this  type  of  work  were  unsuccessful.  A  mining 
geologist  at  Redding  made  field  examinations  and  assisted  in  the  prep- 
aration of  exhibits  of  geological  materials  for  McArthur-Burney  Falls 
Memorial  State  Park.  Incidental  to  its  regularly  scheduled  field  work, 
Mines  continues  to  accumulate  information  on  the  geology  and  mineral 
resources  of  State  Park  areas. 

The  State  Department  of  Water  Resources  and  Division  of  Mines 
have  found  it  mutually  profitable  to  exchange  information  on  geologic 
mapping.  The  Division  has  furnished  reconnaissance  geologic  maps 
to  Water  Resources  on  frequent  occasions.  Water  Resources  supplies 
Mines  with  all  necessary  copies  of  the  U.  S.  Geological  Survey  topo- 
graphic maps  which  are  prepared  with  state  and  federal  cooperative 
funds. 

Other  state  agencies,  such  as  the  Division  of  Highways,  Division  of 
Forestry,  Division  of  Oil  and  Gas,  and  Conservation  Education  in  the 
Department  of  Natural  Resources,  frequently  utilize  information 
furnished  by  the  Division  of  Mines. 

The  U.  S.  Coast  and  Geodetic  Survey,  U.  S.  Bureau  of  Land  Manage- 
ment, and  U.  S.  Forest  Service  are  among  the  federal  agencies  with 
which  the  Division  of  Mines  is  most  concerned.  Currently,  the  Coast 
and  Geodetic  Survey  is  cooperating  with  other  agencies  and  Mines  on 
an  integrated  scientific  report  of  investigations  of  the  San  Francisco 
earthquake  of  March  1957,  to  be  published  by  the  Division  of  Mines. 

5—85700 
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A  number  of  Division  of  Mines  projects,  in  1957-58,  involved  active 
cooperation  with  universities  in  California,  particularly  the  University 
of  California  (Berkeley  and  Los  Angeles)  through  its  Division  of 
.Mineral  Technology,  Department  of  Geological  Sciences,  and  Seismo- 
graph Station  at  Berkeley.  The  Division  of  Mines  furnished  $1,500  in 
1957-58  to  the  University's  Division  of  Mineral  Technology  in  support 
of  research  on  clay  and  ceramic  materials,  and  $1,000  to  members  of  the 
University's  geological  staff  doing  research  on  age  dating  of  California 
rock  formations.  All  these  cooperative  efforts  yielded  reports  which 
the  Division  of  Mines  has  published  or  which  are  in  press. 

The  Division  of  Mines  has  been  allotted  the  annual  sum  of  $8,000 
for  purchase  of  geological  and  mineral  resources  maps  and  reports  of 
value  to  the  mineral  industries,  in  compiling  the  State  Geologic  Map, 
and  for  publication.  Most  of  this  sum  has  gone  to  students  who  have 
completed  maps  and  reports  for  the  master's  and  doctor's  degrees  in 
the  geological  sciences ;  some  to  university  professors  to  assist  in  special 
research,  and  a  small  proportion  to  encourage  other  professional  geolo- 
gists to  undertake  and  complete  worthwhile  projects.  The  sums  paid 
each  geologist  are  nominal,  and  the  state  has  received  a  great  deal  of 
very  valuable  basic  work  in  geology  and  mineral  resources  at  extremely 
low  cost.  In  many  cases  the  Division  has  been  able  to  suggest  a  project 
which  will  be  of  value  and  thus  to  direct  research  toward  work  that 
needs  doing. 

Considerable  time  was  spent  by  one  Division  mining  geologist  during 
the  fiscal  year  1957-58  at  the  California  Academy  of  Sciences  in  setting 
up  the  M.  Vonsen  collection  of  minerals.  Exhibit  specimens  were  selec- 
ted, and  suggestions  were  given  to  the  Exhibits  Department  for  display- 
ing the  minerals.  This  was  a  continuation  of  many  years  of  cooperative 
work  between  the  Division  of  Mines  and  the  California  Academy  of 
Sciences. 

RESEARCH    LEGISLATION   AND    INVESTIGATION 

The  State  Legislature,  at  its  1957  session,  indicated  its  intent  to 
establish  a  policy  for  more  minerals  research  by  the  State  Division  of 
Mines.  This  policy,  and  a  level  of  expenditure,  was  expressed  in  A.  B. 
1607  which  provided  "the  sum  of  five  hundred  thousand  dollars  ($500,- 
000)  commencing  with  the  1958-59  Fiscal  Year"  *  *  *  "for  basic 
research  and  field  studies  in  connection  with  the  activities  of  the  Di- 
vision." This  bill  was  vetoed  by  the  Governor  but  the  Division  of  Mines 
staff  did  a  great  deal  of  work  in  preparing  a  preliminary  program  for 
basic  research  and  field  studies  in  an  integrated  5-year  research  plan. 

Recognizing  the  need  for  "Appropriate  research  and  field  studies  on 
all  phases  of  the  mining  and  mineral  industry  for  the  proper  develop- 
ment and  utilization  of  our  mineral  resources,"  Senate  Concurrent 
Resolution  84  was  passed,  with  no  funds  provided,  directing  the  State 
Department  of  Natural  Resources  and  the  University  of  California  to 
"prepare  a  program  and  recommendations  jointly  for  presentation  to 
the  Legislature  at  the  convening  of  its  1958  session  on  needed  basic 
research  and  field  studies  regarding  minerals  and  the  mineral  in- 
dustries. ' ' 

In  response  to  this  resolution,  the  Director  of  Natural  Resources 
requested  the  Chief,  Division  of  Mines,  to  cooperate  with  the  University 
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of  California  in  preparation  of  such  a  joint  report.  The  chairman  of 
the  State  Mining'  Board  held  open  meetings  for  discussion  of  research 
problems  at  San  Francisco  and  Los  Angeles.  At  these  meetings,  all-day 
discussions  were  held  on  the  subject  of  mineral  research  in  the  State  of 
California,  attended  by  representatives  of  industry  and  staff  members 
of  a  number  of  universities  in  the  state.  A  series  of  talks  on  the  subjects 
of  minerals  research  in  California  was  presented  by  the  Chief,  Division 
of  Mines,  and  Staff  to  the  Mineral  Industries  section  of  the  Common- 
wealth Club  in  San  Francisco.  At  these  meetings  unofficial  discussions 
of  research  programs  were  also  presented  by  representatives  of  Stan- 
ford University  School  of  Mineral  Sciences,  the  U.  S.  Bureau  of  Mines, 
and  the  Division  of  Mineral  Technology  of  the  University  of  California. 
On  March  24,  1958,  Director  DeWitt  Nelson  of  the  State  Department 
of  Natural  Resources  and  President  Robert  G.  Sproul  of  the  University 
of  California  submitted  a  joint  interim  report  on  studies  and  prelim- 
inary plans  for  basic  research  and  field  studies  dealing  with  all  phases 
of  mining  and  the  mineral  industries  to  the  Legislature.  This  report 
stated  the  policies,  the  broad  areas  of  basic  research  and  field  studies, 
and  the  general  types  of  organization  proposed  to  achieve  the  objectives 
outlined  in  S.  C.  R.  84.  It  deferred  presentation  of  budgets  to  imple- 
ment these  plans  until  the  February  1959  session  of  the  Legislature. 
The  Sproul-Nelson  report  stated  that : 

"California's  annual  mineral  production  has  now  reached  the  value  of  $1.6  billion 
dollars,  a  source  of  new  wealth  second  only  to  agricultural  products.  Most  of  the 
readily  accessible  and  obvious  mineral  deposits  in  the  State  have  been  discovered  and 
are  being  exploited.  If  new  sources  of  mineral  raw  materials  are  to  be  located  and 
developed,  all  modern  methods  of  exploration  and  field  studies  must  be  employed. 
Basic  research  involving  detailed  geologic  mapping  of  rock  formations  and  mineral 
deposits,  development  and  application  of  geophysical  and  geochemical  methods,  and 
fundamental  studies  of  the  origin  of  ore  deposits  can  lead  to  the  development  of  new 
and  more  efficient  exploration  tools.  Improvement  in  mining  and  production  methods 
through  research  in  cheaper  and  more  efficient  drilling  and  extraction  practices 
can  increase  yield  of  valuable  mineral  products.  Basic  research  in  beneficiation  of 
ores,  and  in  methods  of  concentrating  and  separating  many  types  of  nonmetallic 
raw  materials  is  leading  to  the  successful  exploitation  of  deposits  heretofore  con- 
sidered uneconomic.  Knowledge  of  the  uses  of  minerals  by  industry  in  California, 
and  of  the  specifications  required  by  industry,  is  a  fruitful  field  for  research.  Re- 
search in  this  field  of  mineral  utilization  leads  to  the  development  of  new  markets 
and  new  industries,  and  to  increased  use  of  mineral  raw  materials  produced  in 
California." 

Through  regular  channels,  the  Division  has  prepared  a  1959-60 
budget  request  which  includes  $111,000  for  modernization  of  laboratory 
facilities  and  minimum  personnel  needed  to  initiate  a  program  of  min- 
erals research. 

Reference  should  be  made  to  the  October  1958  number  of  the  Cali- 
fornia Journal  of  Mines  and  Geology  for  a  more  complete  account  of 
basic  research  needs  and  proposed  program. 

CONCLUSIONS 

California's  population  has  been  growing  at  a  tremendous  rate  in 
the  past  several  years  and  all  authorities  predict  continued  rapid 
growth.  Industrial  development  has  kept  pace  but,  in  order  to  do  so, 
has  drawn  more  and  more  heavily  on  the  resources  of  raw  mineral 
materials  in  the  state.  For  the  past  10  years  the  value  of  mineral  pro- 
duction has  exceeded  one  billion  dollars  annually  and  has  been  in  ex- 
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cess  of  1 1  billion  for  each  of  the  past  2  years.  Declines  have  been  regis- 
tered in  some  mineral  commodities — notably,  most  of  the  metals,  nat- 
ural gas,  and  petroleum — and  imports  of  mineral  materials  have  been 
increasing. 

If  California  is  to  maintain  its  expanding  economy,  exploration  and 
development  of  its  mineral  resources  must  be  accelerated.  In  this  area, 
the  Division  of  Mines  has  been  able  to  materially  assist  the  mineral 
industries  by  providing  complete,  authoritative  information  service,  by 
mapping  rock  formations,  mineral  deposits,  and  mines,  and  by  pub- 
lishing scientific  reports  which  have  led  to  the  discovery  of  new  de- 
posits and  new  and  better  utilization  of  known  sources  within  the 
state.  After  the  mineral  fuels  (77  percent),  the  greatest  value  of  the 
state's  mineral  products  is  in  the  nonmetallic  or  industrial  minerals 
(20  percent).  Eesources  of  the  fuels  are  declining  and  more  must  be 
imported,  but  California  has  vast  resources  of  borates,  cement,  diato- 
mite,  limestone,  magnesium  compounds,  potash,  salt,  sand  and  gravel, 
and  stone ;  all  of  which  are  basic  to  industry  and  construction.  The  de- 
velopment of  deposits  of  these  raw  materials  within  the  state  brings 
new  wealth  to  California  and  directly  and  indirectly  provides  jobs 
for  our  increasing  population. 

The  investment  by  the  state — very  small  in  comparison  with  the 
value  of  mineral  production — in  support  of  the  work  of  its  Division  of 
Mines  has  considerably  aided  the  development  of  basic  industry  and 
construction  by  increasing  local  sources  of  mineral  raw  materials  and 
extending  their  wise  utilization.  The  program  of  the  Division  should  be 
continued  at  a  soundly  expanding  rate,  to  extend  the  scope  of  its  min- 
erals information  service,  to  provide  more  critical,  basic  geologic  map- 
ping, and  to  permit  the  basic  research  so  necessary  in  the  exploration 
for  new  material  deposits.  The  greatest  immediate  need  of  the  Divi- 
sion is  for  modernization  of  its  laboratory  facilities  and  field  equipment, 
and  for  the  addition  of  the  highly  trained,  technical,  geological,  and 
engineering  personnel  required  to  maintain  the  program  of  the  Di- 
vision of  Mines  at  the  highest  and  most  useful  level. 
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PRODUCTION   OF   MINERALS   IN   CALIFORNIA   DURING   1956  AND   1957* 

The  value  of  mineral  production  continued  to  increase  through  1956, 
and  reached  a  new  all-time  high  point  in  1957.  The  figure  for  1957  was 
$1,652,348,069,  an  increase  of  7  percent  over  the  1956  figure  of  $1,551,- 
524,133.  The  1956  figure  was  in  turn  a  6  percent  increase  over  the 
$1,458,729,633  figure  reported  for  1955.  Thus  the  string  of  peaks  for 
the  value  of  mineral  production  in  California  remained  unbroken  and 
was  extended  for  the  seventh  consecutive  year  dating  from  1950.  The 
1957  peak  was  somewhat  surprising  as  this  was  generally  known  to  be 
a  year  of  declining  production  for  nearly  all  major  mineral  commodi- 
ties, including  petroleum.  Prices  too,  had  softened  in  the  nonmetallic 
branch  of  the  mineral  industry  and  had  weakened  substantially  in  the 
metals  field.  However,  prices  for  crude  petroleum,  which  had  been 
increased  during  the  first  half  of  the  year  owing  to  unsettled  political 
and  economic  conditions  in  the  Middle  Bast  oil-producing  countries, 
held  firm  throughout  the  year.  This  resulted  in  a  12.6  percent  increase 
in  the  value  of  California  petroleum  production.  As  petroleum  is  the 
factor  that  controls  the  value  of  California  mineral  production,  the 
total  value  for  the  entire  state  output  was  increased  proportionally. 

The  details  of  the  1957  mineral  production  are  presented  in  a  table 
on  page  17. 

In  1956  the  value  of  California  mineral  production  exceeded  the 
billion  and  a  half  dollar  mark  for  the  first  time.  Petroleum  production 
decreased  1  percent,  but  increased  prices  during  the  year  resulted  in 
an  increase  of  3.6  percent  in  value  of  the  product. 

Chromite,  copper,  iron  ore,  lead,  and  silver  and  zinc  production  in- 
creased, sustaining  the  output  of  the  metals  group.  Copper  and  silver 
were  produced  as  by-products  of  tungsten  and  lead  mining,  respectively. 

Gold  production  dropped  23  percent,  reflecting  the  strike-curtailed 
operations  at  the  large  Empire  Star  lode  gold  mines  in  Grass  Valley 

*  Based  on  data  compiled  by  the  U.  S.  Bureau  of  Mines  in  cooperation  with  the  Cali- 
fornia Division  of  Mines. 
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during  the  second  half  of  1956.  Mercury  production  dropped,  although 
the  price  per  flask  averaged  about  $260  for  the  year.  Production  was 
suspended  at  the  Mount  Jackson  mine  in  favor  of  an  exploration 
program. 

The  production  of  tungsten  concentrates  was  off  15  percent.  This 
drop  was  the  result  of  a  time  lag  between  the  completion  of  the  original 
[J.  S.  Government  purchase  program  and  the  initiation  in  July  1956 
of  a  new  purchase  program  at  a  lower  unit  price.  Funds  were  lacking, 
also,  to  carry  the  new  program  through  the  remainder  of  the  year.  The 
production  of  low-grade  manganese  ore  practically  ceased  with  the 
completion  of  the  U.  S.  Government  purchasing  program  late  in  1955. 
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Table  1.     California  mineral  production  in  1956.1 
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Mineral  commodity 


Amount 


Value  in  dollars 


Boron  minerals,  finished  products,  short  tons 

Cement,  barrels 

Chromite  ore  and  concentrates,  short  tons 

Clay,  raw,  short  tons 

Copper,  short  tons 

Gold ,  fine  ounces 

Gypsum,  short  tons 

Iron  ore,  long  tons 

Lead,  short  tons 

Lime,  short  tons 

Magnesium  compounds,  short  tons 

Manganese  ore  and  concentrates  35%  or  more  Mn,  short  tons 

Manganese  concentrates,  short  tons 

Mercury,  flasks 

Natural  gas,  M  cubic  feet 

Natural  gasoline  plus  cycle  products,  gallons 

Liquid  petroleum  gases,  gallons 

Peat,  short  tons 

Perlite,  short  tons 

Petroleum,  barrels 

Pumice,  pumicite,  volcanic  cinders,  short  tons 

Salt,  short  tons 

Sand  and  gravel,  short  tons 

Silver,  fine  ounces 

Stone,  miscellaneous,  short  tons 

Talc,  soapstone   pyrophyllite,  short  tons 

Tungsten  concentrates,  60%  WOs,  short  tons 

Uranium  ore,  U3O8  content,  pounds 

Zinc,  short  tons 

Unapportioned* 


568,087 

39,289,586 

27,082 

2,981,595 

859 

193,816 

1,399,390 

2,414,277 

9,296 

302,479 

66,007 

6,595 

293 

9,017 

504,458,000 

876,902,000 

410,232,000 

18,918 

15,119 

350,754,000 

634,356 

1,444,211 

86,447,000 

938,139 

32,583,370 

153,710 

3,719 

1,903 

8,049 


35,721,961 

120,511,049 

2,191,956 

t5, 182,746 

730,150 

6,783,560 

3,401,606 

2,918,944 

5,077,951 

4,531,777 

595,001 

19,630 

2,343,699 

113,503,000 

84,615,000 

21,332,000 

214,735 

134,861 

918,975,000 

2,333,809 

7,605,764 

96,526,000 

849,063 

$28,753,742 

1,419,227 

13,449,378 

5,160 

2,205,426 

69,591,938 


TOTAL  VALUE. 


$1,551,524,133 


1  Compiled  by  the  U.  S.  Bureau  of  Mines  in  cooperation  with  the  California  Division  of  Mines. 

*  Unapportioned  [includes  asbestos,  barite,  bromine,  calcium  chloride,  carbon  dioxide,  coal  (lignite) ,  diatomite, 
feldspar,  gem  stones,  iodine,  iron  ore,  lithium  compounds,  magnesite,  mica  (sericite),  molybdenum  con- 
centrates, platinum  group  metals,  potassium  salts,  pyrites,  rare  earth  concentrates,  slate,  sodium  salts, 
strontium  minerals,  sulfur  ore,  by-product  sulfur]. 

f  The  total  value  of  clay  was  $6,137,517;  from  this  was  taken  the  value  of  clay  sold  or  used  in  cement, 
$954,771,  leaving  the  total  of  $5,182,746. 

t  Total  value  of  stone  was  $46,108,652;  from  this  was  taken  the  value  of  limestone  used  in  lime  and  in 
cement,  $17,354,910;  leaving  the  total  of  $28,753,742. 

A  noteworthy  expansion  of  production  facilities  was  observed  in  the 
nonmetallic  field  during  1956.  The  conversion  of  the  huge  sodium  borate 
deposit  in  eastern  Kern  County  from  an  underground  to  an  open-pit 
mining  operation  was  begun.  A  new  dry-process  cement  plant  was  com- 
pleted near  Mojave  in  eastern  Kern  County,  and  a  new  wet-process 
plant  was  under  construction  in  western  San  Bernardino  County.  An 
extensive  residual  deposit  of  red-burning  clay  was  discovered  near 
Corona,  Riverside  County,  and  the  erection  of  a  heavy  clay  products 
plant  near  the  deposit  was  started. 

Increases  in  production  and  value  over  1955  were  registered  also  for 
the  following  structural  and  industrial  minerals:  barite,  borates,  cal- 
cium chloride,  diatomite,  gypsum,  iodine,  lime,  magnesium  compounds, 
potassium  salts,  salt,  sand  and  gravel,  sodium  carbonate,  sodium  sulfate, 
and  stone. 

MINERAL   PRODUCTION    IN   THE   COUNTIES  OF  CALIFORNIA 

DURING   1956 

The  total  mineral  production  of  the  state  was  composed  of  mineral 
contributions  from  each  of  its  58  counties.  The  oil  producing  counties — 
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Table  2..      Value  of  1956  mineral  production  by  counties. 


County 

Value  (dollars) 

County 

Value  (dollars) 

19,180,754 

1,633,536 

2,559,164 

11,466,710 

406,861 

5,174,878 

599,216 

2,282,684 

123,483,407 

1,910,200 

1,734,711 

2,446,840 

17,239,485 

337,211,064 

12,257,020 

849,297 

656,227 

334,277,226 

1,619,024 

2,339,295 

234,594 

436,245 

1,478,685 

429,459 

4,335,082 

28,302,774 

1,647,973 

1,454,234 

117,873,865 

563,314 

Plumas 

154,386 

39,477,680 

Butte 

18,136,327 

San  Benito 

5,163,927 

San  Bernardino 

81,932,310 

San  Diego                  _    .    . 

7,281,856 

617,903 

El  Dorado 

San  Joaquin _ 

6,262,844 

10,812,246 

11,110,082 

Santa  Barbara 

101,973,862 

Santa  Clara                   __ 

24,782,941 

7,631,707 

Shasta  __ 

1,531,280 

377,425 

Siskiyou     _ 

2,165,914 

Solano      _                       _ 

11,112,903 

Sonoma 

Stanislaus 

3,595,124 

782,414 

Marin 

Sutter 

2,215,262 

Tehama 

Trinity                     .    _ 

667,606 

540,620 

Tulare 

3,022,299 

4,151,969 

Mono     . 

158,526,508 

Yolo 

Yuba 

1,318,930 

3,651,441 

Not  distributed  by  county f-- 
TOTAL  VALUE 

6,442,543 

$1,551,524,133 

*  Alpine  County  mineral  production  value  is  included  with  the  "Not  distributed  by  ccunty"  figures. 

t  Includes  value  of  production  from  Alpine  County,  and  also  value  of  commodities  not  reported  by  county. 


Kern,  Los  Angeles,  Ventura,  Orange,  Fresno  and  Santa  Barbara — 
played  a  dominant  role  in  mineral  production  and  occupied  the  first 
six  places  in  output  and  value. 

Two  desert  counties,  San  Bernardino  and  Riverside,  with  a  diversified 
mineral  output,  were  next  in  line.  Monterey,  a  relative  newcomer  in  the 
oil-producing  ranks,  entrenched  itself  in  ninth  place  which  it  attained 
in  1955.  Santa  Clara  County,  the  leading  cement  producer,  ranked 
tenth. 

Alameda  County,  site  of  extensive  salt  ponds  on  southern  San  Fran- 
cisco Bay,  was  eleventh.  It  was  closely  followed  by  Sacramento  County 
whose  chief  products  are  natural  gas  and  gold ;  and  by  Inyo,  an  eastern 
Sierra  and  Basin  Ranges  county  with  a  highly  diversified  mineral  pro- 
duction. 

MINERAL   PRODUCTION    IN   THE   COUNTIES  OF  CALIFORNIA 
DURING   1957 

All  58  counties  of  the  state  contributed  to  the  total  mineral  produc- 
tion in  1957.  Kern,  followed  closely  by  Los  Angeles,  led  all  counties  in 
value  of  mineral  output  for  the  third  successive  year.  Kern  and  Los 
Angeles  are  the  two  principal  petroleum  producing  counties  and  the 
value  of  their  individual  output  is  frequently  double  that  of  their 
nearest  rivals.  They  were  followed  by  four  other  oil-producing  counties 
— Ventura,  Orange,  Fresno,  and  Santa  Barbara. 
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Tabic  3.     Mineral  production  by  counties,  1956. 

Product                                                               Quantity  Value 
Alameda  County 

Clay  (miscellaneous),  short  tons 50,057  $64,522 

Sand  and  gravel,  short  tons 9,838,805  11,339|907 

Stone  (miscellaneous),  short  tons 1,218,764  784,940 

Unapportioned* 6,99 1 ,385 

Total  value $19,180,754 

*  Includes  bromine,  magnesium  compounds  and  salt. 

Alpine  County 
Mineral  output  of  Alpine  County  consisted  of  sand  and  gravel,  sulfur  ore,  and  tungsten  concentrates. 

Amador  County 

Clay  (fire),  short  tons 235,830  $764,963 

Unapportioned* 868,573 

Total  value $  1 ,633 , 536 

*  Includes  coal  (lignite),  copper,  gemstones,  gold,  lead,  sand  and  gravel,  silver,  and  stone. 

Butte  County 

Gold,  fine  ounces 72  $2,520 

Natural  gas,  M  cubic  feet 5,677,000  1,419,000 

Sand  and  gravel,  short  tons 694,127  757,489 

Silver,  fine  ounces 6  5 

Unapportioned* 380, 1 50 

Total  value $2,559, 164 

*  Includes  chromite  and  stone. 

Calaveras  County 
Mineral  output  of  Calaveras  County  consisted  of  cement,  clay  (fire),  copper,  gem  stones,  gold,  sand 
and  gravel,  silver  and  tungsten  concentrates  valued  at  $11,466,710. 

Colusa  County 

Sand  and  gravel,  short  tons 158,900  $185,458 

Unapportioned* 221 ,403 

Total  value $406,86 1 

*  Includes  gemstones,  natural  gas,  and  stone  (sandstone). 

Contra  Costa  County 

Sand  and  gravel,  short  tons 196,809  $211,841 

Stone  (miscellaneous),  short  tons 2,375,230  3,211,808 

Unapportioned* 1,751 ,229 


Total  value $5,174,878 

*  Includes  clay   (miscellaneous),  natural  gas,  perlite,  potash  salts,  sulfur  and  hydrogen  sulfide   (recovered  from 
oil  refinery  gases). 

Del  Norte  County 

Chromite,  short  tons 2, 153  $2 10, 159 

Sand  and  gravel,  short  tons 165,920  188,394 

Stone  (miscellaneous),  short  tons 118,685  192,857 

Unapportioned* 7,806 


Total  value $599,216 

Unapportioned  includes  copper,  mercury,  and  silver. 
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Table  3.     Mineral  production  by  counties,  1956. — Continued. 

Product                                                               Quantity  Value 
El  Dorado  County 

Sand  and  gravel,  short  tons 187,612  $194,234 

Unapportioned* 2,088,450 


Total  value $2,282,684 

*  Includes  copper,  gold,  lead,  lime,  limestone,  silver,  slate,  stone  (miscellaneous) ,  tungsten  concentrates,  and 

zinc. 

Fresno  County 

Mercury,  flasks 26  $6,758 

Natural  gas,  M  cubic  feet 34,243,000  7,396,000 

Natural  gasoline,  gallons 64,692,000  6,243,000 

Liquefied  petroleum  gases,  gallons 61,289,000  3,187,000 

Petroleum,  barrels 35,980,000  104,449,000 

Sand  and  gravel,  short  tons 997,527  1,170,024 

Stone  (miscellaneous) ,  short  tons 143,953  364,355 

Tungsten  concentrates,  units 1 ,672  97, 142 

Unapportioned* 507, 128 


Total  value $123,483,407 

*  Includes  chromite,  clay  (miscellaneous),  gem  stones,  gold,  pumice,  and  silver. 

Glenn  County 

Natural  gas,  M  cubic  feet 6,077,000  $1,519,000 

Unapportioned* 391,200 


Total  value $1,910,200 

*  Includes  chromite,  sand  and  gravel. 

Humboldt  County 

Sand  and  gravel,  short  tons 1,109,393  $1,122,295 

Stone  (miscellaneous),  short  tons 34,835  44,712 

Unapportioned* 567,704 


Total  value $1,734,711 

*  Includes  chromite,  copper,  gem  stones,  natural  gas,  and  silver. 

Imperial  County 

Manganese  ore  and  concentrate,  short  tons 402  $32,330 

Sand  and  gravel,  short  tons 588,693  517,616 

Stone  (miscellaneous),  short  tons 47,285  50,965 

Unapportioned* 1,845,929 


Total  value $2,446,840 

*  Includes  gem  stones,  gold,  gypsum,  mica  schist,  pumice,  silver,  and  uranium  ore. 

Inyo  County 

Clay  (bentonite  and  fullers  earth) ,  short  tons 9,894  $57,499 

Copper,  pounds 1,255,500  533,588 

Gold,  fine  ounces 1 ,760  59,710 

Lead,  pounds 18,523,400  2,908,174 

Pumice,  pumicite  and  volcanic  cinders,  short  tons 108,614  650,539 

Sand  and  gravel,  short  tons 164,791  148,830 

Silver,  fine  ounces 853,134  772,129 

Stone  (miscellaneous),  short  tons 11,580  23,739 

Talc  and  pyrophyllite,  short  tons 65,157  609,484 

Tungsten  concentrates,  units 124,283  7,556,340 

Zinc,  pounds 16,044,800  2,198,138 

Unapportioned* 1,721,315 


Total  value $17,239,485 

Includes   asbestos,   barite,    borates,    gem    stones,    molybdenum    concentrates,    perlite,    sodium    carbonate,    and 
uranium  ore. 
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Table  3.     Mineral  production  by  counties,  1956. — Continued. 

Product                                                               Quantity  Value 
Kern  County 

Clay  (miscellaneous  and  oil  well  drilling),  short  tons 49,596  $208,016 

Copper,  pounds 300  127 

Gold,  fine  ounces 4,533  158,655 

Gypsum,  short  tons 426,608  769,264 

Lead,  pounds 500  79 

Natural  gas,  M  cubic  feet 78,148,000  16,880,000 

Natural  gasoline,  gallons 211,782,000  20,435,000 

Liquefied  petroleum  gases,  gallons 168,686,000  8,772,000 

Petroleum,  barrels 96,485,000  244,493,000 

Sand  and  gravel,  short  tons 1,106,645  1,807,330 

Silver,  fine  ounces 15,232  13,786 

Stone  (miscellaneous),  short  tons 266,972  457,238 

Tungsten  concentrates,  units 1,888  114,342 

Zinc,  pounds 900  123 

Unapportioned* 43, 102, 104 

Total  value $337,21 1 ,064 

*  Includes  borates,  cement,  gem  stones,  pumicite,  salt,  sodium  sulfate,  and  uranium  ore. 

Kings  County 

Natural  gas,  M  cubic  feet 11,247,000  $2,429,000 

Petroleum,  barrels 2,437,000  7,722,000 

Unapportioned* 2,106,020 

Total  value $12,257,020 

*  Includes  gypsum,  mercury,  natural  gasoline,  liquefied  petroleum  gases,  and  sand  and  gravel. 

Lake  County 

Mercury,  flasks 2,482  $645,121 

Sand  and  gravel,  short  tons 187,461  170,972 

Unapportioned* 33,204 

Total  value $849,297 

*  Includes  gem  stones,  manganese  concentrate,  pumice  and  volcanic  cinders. 

Lassen  County 

Sand  and  gravel,  short  tons 447,182  $463,439 

Unapportioned* 192,788 

Total  value $353,227 

*  Includes  stone  (miscellaneous)  and  volcanic  cinders. 

Los  Angeles  County 

Clay  (miscellaneous),  short  tons 475,528  $593,144 

Natural  gas,  M  cubic  feet 95,409,000  20,608,000 

Natural  gasoline,  gallons 272,785,000  26,3 14,000 

Liquefied  petroleum  gases,  gallons 57,556,000  2,993,000 

Petroleum,  barrels 92,024,000  243,036,000 

Sand  and  gravel,  short  tons 28,904,482  30,807,859 

Stone  (miscellaneous) ,  short  tons 2,336,968  3,725,604 

Unapportioned* 6, 199,619 

Total  value $334,277,226 

*  Includes  cement,  diatomite,  gold,  iodine,  silver,  sulfur  (elemental),  sulfur  dioxide  and  hydrogen  sulfide  (re- 

covered from  oil  refinery  gases),  and  soapstone. 

Madera  County 

Natural  gas,  M  cubic  feet 3,190,000  $798,000 

Sand  and  gravel,  short  tons 422,777  367,327 

Unapportioned* 453,697 

Total  value $1 ,619,024 

*  Includes  cop;;er,  gold,  pumice  and  pumicite,  silver,  stone   (granite  dimension  stone),  tungsten  concentrates, 

and  uranium  ore. 
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Table  8.      Mineral  production  by  counties,  1956. — Continued. 

Product                                                            Quantity  Value 
Marin  County 

Stone  (miscellaneous),  short  tons 1,305,859  $2,059,599 

Unapportioned* 279,696 


Total  value $2,339,295 

*  Includes  clay  (miscellaneous),  gem  stones,  mercury,  and  sand  and  gravel. 

Mariposa  County 

S  and  and  gravel,  short  tons 90,862  $145,670 

Unapportioned* 88,924 


Total  value $234,594 

*  Includes  copper,  gem  stones,  gold,  silver,  slate,  stone  (miscellaneous),  and  tungsten  concentrates. 

Mendocino  County 

Sand  and  gravel,  short  tons 536,273  $353,948 

Stone  (miscellaneous),  short  tons 41,655  53,975 

Unapportioned* 28,322 


Total  value $436,245 

*  Includes  carbon  dioxide  gas,  gem  stones,  and  manganese  ore. 

Merced  County 

Gold,  fine  ounces 27  $945 

Sand  and  gravel,  short  tons 1,778,909  1,470,102 

Silver,  fine  ounces 3  3 

Unapportioned* 7,635 

Total  value $1,478,685 

*  Includes  gypsum,  and  mercury. 

Modoc  County 

Sand  and  gravel,  short  tons 213,460  $209,160 

Stone  (miscellaneous),  short  tons 44,266  66,399 

Unapportioned* 153,900 


Total  value $429,459 

*  Includes  gem  stones,  peat,  pumice,  and  volcanic  cinders. 

Mono  County 

Sand  and  gravel,  short  tons 196,320  $169,770 

Unapportioned* 4, 165,312 


Total  value $4,335,082 

*  Includes  clay    (miscellaneous),  gem  stones,  gold,   pumice  and  pumicite,  silver,   stone    (miscellaneous),   pyro- 
phyllite,  tungsten  concentrates,  and  uranium  ore. 

Monterey  County 

Petroleum,  barrels 11,733,000  $18,890,000 

Sand  and  gravel  (including  glass  sand),  short  tons 667,299  2,062,709 

Unapportioned* 7,350,065 


Total  value $28,302,774 

*  Includes  chromite,  feldspar,  gem  stones,  lime,  magnesium  salts  from  sea  water,  mercury,   natural  gas,   salt, 
and  stone  (including  some  dimension  stone). 

Napa  County 

Mercury,  flasks 105  $27,292 

Sand  and  gravel,  short  tons 92,558  101,264 

Unapportioned* 1,519,417 


Total  value $1,647,973 

*  Includes  asbestos,  chromite,  diatomite,  gem  stones,  perlite  (crude),  and  stone  (miscellaneous). 
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Table  3.     Mineral  production  by  counties,  1956. — Continued. 

Product                                                                Quantity  Value 
Nevada  County 

Gold,  fine  ounces 22,862  $800,170 

Sand  and  gravel,  short  tons 75,507  87,367 

Silver,  fine  ounces 7,483  6,772 

Unapportioned* 559,925 


Total  value $1,454,234 

*  Includes  barite,  and  tungsten  concentrates. 

Orange  County 

Clay  (miscellaneous),  short  tons 49,210  $197,180 

Natural  gas,  M  cubic  feet 26,989,000  5,830,000 

Natural  gasoline,  gallons 111,852,000  10,793,000 

Liquefied  petroleum  gases,  gallons 18,132,000  943,000 

Petroleum,  barrels 37,051,000  95,147,000 

Sand  and  gravel,  short  tons 4,094,469  4,347,366 

Unapportioned* 616,319 


Total  value $117,873,865 

*  Includes  iodine,  peat,  salt,  and  stone  (miscellaneous). 

Placer  County 

Chromite,  short  tons 122  $11,295 

Sand  and  gravel,  short  tons 109,312  121,716 

Unapportioned* 430,303 


Total  value $563,314 

*  Includes  asbestos,  clay    (fire),  gem  stones,  gold,  silver,  stone    (granite  dimension  stone),  and  tungsten  con- 
centrates. 

Plumas  County 

Sand  and  gravel,  short  tons 120,170  $109,243 

Unapportioned* 45, 143 


Total  value $154,386 

*  Includes  copper,  gold,  manganese  ore,  stone  (miscellaneous),  and  silver. 

Riverside  County 

Clay,  short  tons 298,275  $960,460 

Copper,  pounds 2,700  1,148 

Gold,  fine  ounces 3  105 

Manganese  ore  and  concentrates,  short  tons 4,757  433,913 

Sand  and  gravel  (includes  glass  sand),  short  tons 1,301,577  1,774,864 

Silver,  fine  ounces 226  205 

Stone  (miscellaneous),  short  tons 962,290  1,391,041 

Tungsten  concentrates,  units 23  1,399 

Unapportioned* 34,914,545 


Total  value $39,477,680 

*  Includes  cement,  gem  stones,  gypsum,  and  iron  ore. 

Sacramento  County 

Gold,  fine  ounces 49,641  $1,737,435 

Natural  gas,  M  cubic  feet 49,511,000  12,378,000 

Sand  and  gravel,  short  tons 3,400,325  3,940,478 

Silver,  fine  ounces 2,166  1,960 

Stone  (miscellaneous),  short  tons 7,886  17,631 

Unapportioned* 60,823 


Total  value $18,136,327 

Includes  clay,  and  platinum. 
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Product                                                               Quantity  Value 
San  Benito  County 

Mercury,  flasks...                     2,914  $757,407 

Sand  and  gravel,  short  tons 158,961  119,779 

Unapportioned* 4,286,741 


Total  value $5,163,927 

*  Includes  cement,  chromite,  gem  stones,  natural  gas,  petroleum,  and  stone  (miscellaneous). 

San  Bernardino  County 

Clay  (miscellaneous  and  bentonite),  short  tons 41,807  $212,885 

Copper,  pounds 92,900  39,482 

Gold,  fine  ounces 209  7,315 

Lead,  pounds 34,500  5,416 

Pumice  and  volcanic  cinders,  short  tons 59,208  87,908 

Sand  and  gravel,  short  tons 4,436,478  4,462,583 

Silver,  fine  ounces 3,671  3,323 

Stone  (including  limestone  and  granite),  short  tons 352,668  1,987,820 

Talc,  short  tons 58,081  700,022 

Tungsten  concentrates,  units 16,496  977,837 

Zinc,  pounds 8,800  1,205 

Unapportioned* 73,446,514 


Total  value $81,932,310 

*  Includes  borates,  bromine,  calcium  chloride,  cement,  feldspar,  gemstones,  iron  ore,  lime,  manganese  ore, 
mercury,  natural  gas,  perlite,  petroleum,  potash,  rare  earths,  salt,  sodium  carbonate,  sodium  sulfate,  and 
strontium  minerals. 

San  Diego  County 

Pyrophyllite,  short  tons 3,009  $7,259 

Sand  and  gravel,  short  tons 3,231,171  5,375,035 

Stone  (including  granite  dimesion  stone),  short  tons 400,753  1,347,940 

Unapportioned* 551 ,622 


Total  value $7,281,856 

♦Includes  clay    (miscellaneous),   gem   stones,   gold,   magnesium   salts,   salt,    strontium   minerals,  and   tungsten 
concentrates. 

San  Francisco  County 

Sand  and  gravel,  short  tons 278,852  $184,240 

Stone  (miscellaneous),  short  tons 849,042  433,663 


Total  value $617,903 

San  Joaquin  County 

Natural  gas,  M  cubic  feet 15,588,000  $3,897,000 

Sand  and  gravel,  short  tons 2,223,007  2,321,680 

Other  minerals 44, 164 


Total  value $6,262,844 

San  Luis  Obispo  County 

Chromite,  short  tons 10,169  $718,677 

Mercury,  flasks 117  30,41 1 

Petroleum,  barrels 2,423,000  7,256,000 

Sand  and  gravel,  short  tons 730,215  646,315 

Unapportioned* 2, 160,843 

Total  value $10,812,246 

*  Includes   clay,    gem   stones,    gypsum,   manganese   ore,   natural   gas,   natural   gasoline,    liquefied   petroleum   gas, 

stone  (including  limestone),  and  sulfur  (elemental  from  refineries). 

San  Mateo  County 

Stone  (miscellaneous),  short  tons 1,593,528  $1,803,299 

Unapportioned* 9,306,783 

Total  value $  1 1 , 1 10,082 

*  Includes  cement,  gem  stones,  magnesium  compounds,  mercury,   natural  gas,   petroleum,   sand  and  gravel,  and 

salt. 
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Product  Quantity 
Santa  Barbara  County 

Natural  gas,  M  cubic  feet 18,757,000 

Natural  gasoline,  gallons 45, 144,000 

Liquefied  petroleum  gases,  gallons 16,040,000 

Petroleum,  barrels 29,006,000 

Sand  and  gravel,  short  tons 751,565 

Unappor  tioned* 

Total  value 

*  Includes  chromite,  clay  (miscellaneous),  diatomite,  mercury,  and  stone  (miscellaneous). 


Value 


$4,052,000 
4,356,000 

834,000 
77,882,000 

952,563 
13,897,299 


$101,973,862 


Santa  Clara  County 

Mercury,  flasks 1,905  $495,148 

Sand  and  gravel,  short  tons 1,499,194  1,216,835 

Stone  (miscellaneous) ,  short  tons 2,225,559  1 ,498,639 

Unapportioned* 2 1 ,572,319 

Total  value $24,782,941 

*  Includes  cement,  masonry  cement,  clay,  gem  stones,  and  magnesite. 


Santa  Cruz  County 

Sand  and  gravel,  short  tons 734,907 

Unapportioned* 

Total  value 

*  Includes  cement,  potash  salt,  and  stone  (including  limestone). 


$768,918 
6,862,789 


$7,631,707 


Shasta  County 

Sand  and  gravel,  short  tons 493,249 

Stone  (miscellaneous) ,  short  tons 114, 147 

Volcanic  cinders,  short  tons 19,233 

Unapportioned* 

Total  value 

*  Includes  copper,  gold,  lead,  pyrite,  silver,  and  zinc. 


$633,325 

98,014 

50,125 

749,816 


$1,531,280 


Sierra  County 

Gold,  fine  ounces 10,654 

Silver,  fine  ounces 2,144 

Other  minerals 

Total  value 

Siskiyou  County 

Chromite,  short  tons 2,354 

Gold,  fine  ounces 15,510 

Pumice  and  volcanic  cinders,  short  tons 360,280 

Sand  and  gravel,  short  tons 407,384 

Silver,  fine  ounces 37,404 

Stone  (miscellaneous) ,  short  tons 109,880 

Other  minerals 

Total  value 

Solano  County 

Natural  gas,  M  cubic  feet 35,467,000 

Sand  and  gravel,  short  tons 853,394 

Stone  (miscellaneous),  short  tons 295,800 

Other  minerals 

Total  value 


$372,890 
1,940 
2,595 


$377,425 


$215,666 
542,850 
744,077 
519,503 
33,853 
109,880 
85 


$2,165,914 


$8,867,000 
868,800 
406,781 
970,322 


$11,112,903 
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Product                                                               Quantity  Value 
Sonoma  County 

Stone  (miscellaneous),  short  tons 1,525,384  $1,656,396 

Unapportioned* 1,938,728 

Total  value $3,595,124 

*  Includes  clay  (miscellaneous),  mercury,  natural  gas,  petroleum,  and  sand  and  gravel. 

Stanislaus  County 

Sand  and  gravel,  short  tons 795,322  $764,686 

Unapportioned* 17,728 

Total  value $782,414 

*  Includes  chromite,  clay  (fire),  gold,  mercury  and  silver. 

Sutter  County 
Mineral  output  of  Sutter  County  consisted  of  clay,  natural  gas,  and  sand  and  gravel  valued  at  $2,215,262. 

Tehama  County 

Chromite,  short  tons 474  $41,343 

Stone  (miscellaneous),  short  tons 10,725  32,175 

Unapportioned* $594,088 

Total  value $667,606 

*  Includes  natural  gas,  and  sand  and  gravel. 

Trinity  County 

Chromite,  short  tons 40  $3,487 

Manganese  ore,  short  tons 507  44,722 

Sand  and  gravel,  short  tons 201,277  250,012 

Stone  (miscellaneous),  short  tons 8,282  13,632 

Unapportioned* 228,767 

Total  value $540,620 

*  Includes  copper,  gold,  mercury,  and  silver. 

Tulare  County 

Natural  gas,  M  cubic  feet 6,449,000  $1,612,000 

Sand  and  gravel,  short  tons 559,922  716,186 

Stone  (including  dimension  granite),  short  tons 46,793  70,027 

Tungsten  concentrates,  units 7,330  433,746 

Unapportioned* 190,340 

Total  value $3,022,299 

*  Includes  barite,  clay,  gem  stones,  and  petroleum. 

Tuolumne  County 

Sand  and  gravel,  short  tons 2,863,622  $2,292,751 

Stone  (including  limestone),  short  tons 724,917  1,271,510 

Unapportioned* 587,708 

Total  value $4,151,969 

*  Includes  gold,  lime,  silver,  and  tungsten  concentrates. 

Ventura  County 

Clay,  short  tons 164,255  $199,192 

Natural  gas,  M  cubic  feet 80,348,000  17,355,000 

Natural  gasoline,  gallons 144,022,000  13,897,000 

Liquefied  petroleum  gases,  gallons 76,714,000  3,989,000 

Petroleum,  barrels 43,021,000  119,427,000 

Sand  and  gravel,  short  tons 2,874,826  3,367,855 

Unapportioned* 291, 461 

Total  value $158,526,508 

:i;  Unapportioned  includes  gypsum,  and  stone  (miscellaneous). 
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Yolo  County 

Natural  gas,  M  cubic  feet 2,474,000  $618,000 

Sand  and  gravel,  short  tons 686, 162  632,609 

Stone  (miscellaneous),  short  tons 38,675  68,321 

Total  value $1 ,3 18,930 

Yuba  County 

Sand  and  gravel,  short  tons 608,250  $959,442 

Unapportioned* 2,691,999 

Total  value $3,651,441 

*  Includes  clay  (fire),  gold,  platinum  group  metals,  and  silver. 

Diversity  of  mineral  production,  rather  than  oil,  is  the  important 
factor  in  San  Bernardino  County  which  ranked  seventh.  About  35 
mineral  products  are  commonly  produced  commercially  from  this  desert 
county.  Riverside,  another  desert  county  with  a  diverse  mineral  pro- 
duction, followed  in  eighth  place. 

Monterey,  a  large  coastal  county  with  potential  mineral  resources, 
has  forged  ahead  rapidly  during  the  past  decade  since  the  discovery 
of  oil  in  1945.  This  county  now  ranks  ninth  in  value  of  mineral  output. 
In  tenth  place  is  Santa  Clara  County,  in  which  is  located  the  largest 
cement  mill  in  the  world. 


Table  If.     Value  of  mineral  production  by  counties,  1957. 


County 

Value  (dollars) 

County 

Value  (dollars) 

17,112,606 

1,209,898 

3,393,284 

12,065,210 

373,226 

4,817,057 

929,262 

2,390,198 

134,767,707 

4,929,056 

2,565,261 

2,379,174 

7,848,408 

368,979,681 

11,825,970 

896,832 

129,593 

327,061,838 

1,801,286 

2,174,090 

144,545 

1,799,082 

1,120,195 

748,629 

1,531,991 

33,372,321 

1,231,909 

198,944 

142,041,235 

1 

896,256 

538,919 

39,461,951 

Butte 

16,546,767 

San  Benito 

7,801,824 

77,362,801 

San  Diego 

7,562,239 

Del  Norte 

194,890 

El  Dorado 

5,364,243 

11,472,808 

San  Mateo 

11,660,381 

108,905,564 

27,501,823 

7,548,198 

2,098,480 

Kings 

Sierra 

Siskiyou             _    _ 

665,761 

1,965,302 

10,352,104 

4,309,538 

933,212 

Marin 

Sutter 

502,609 

Mariposa 

Tehama 

Trinity 

700,903 

1,649,368 

Tulare 

3,141,098 

1,211,204 

Mono 

202,605,322 

Yolo 

1,357,951 

Yuba_ 

4,131,995 

Nevada 

Orange 

Not  distributed  by  countyf-- 
TOTAL  VALUE 

4,066,100 

$1,652,348,069 

*  Alpine  County  mineral  production  value  is  included  with  the  "Not  distributed  by  county"  figures. 

t  Includes  value  of  production  from  Alpine  County,  and  also  value  of  commodities  not  reported  hy  county. 
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Product  Quantity  Value 

Alameda  County 

Clay,  short  tons 38,957  $30,002 

Sand  and  gravel,  short  tons 6,881,916  8,382,005 

Stone,  short  tons 1,004,739  721,943 

Unapportioned* 7,978,657 

Total  value $17,112,606 

*  Includes  bromine,  chromite,  magnesium  compounds  and  salt. 


Alpine  County 

Mineral  output  of  Alpine  County  consisted  of  sand  and  gravel,  silver,  and  sulphur  ore. 


Amador  County 

Clay,  short  tons 143,898 

Sand  and  gravel,  short  tons 218,412 

Unapportioned* 

Total  value 

*  Includes  coal,  gold,  silver,  and  stone. 

Butte  County 

Natural  gas,  M  cubic  feet 8,807,000 

Sand  and  gravel,  short  tons 533,212 

Stone,  short  tons 446,484 

Unapportioned* 

Total  value 

*  Includes  chromite,  gold,  and  gem  stones. 

Calaveras  County 

Copper,  pounds 49,300 

Lead,  pounds 200 

Sand  and  gravel,  short  tons 96,524 

Unapportioned* 

Total  value 

*  Includes  cement,  clay,  gem  stones,  gold,  silver  and  stone. 


$371,990 
651,984 
185,924 


$1,209,898 


$2,228,000 
588,652 
346,676 
229,956 


$3,393,284 


$14,839 

29 

335,557 

11,714,785 


$12,065,210 


Colusa  County 

Mineral  output  of  Colusa  County  consisted  of  chromite,  gem  stones,  mercury,  natural  gas,  sand  and 
gravel  valued  at  $373,226. 

Contra  Costa  County 

Sand  and  gravel,  short  tons 435,479  $379,834 

Stone,  short  tons 1,935,323  2,542,389 

Unapportioned* 1 ,894,834 

Total  value $4,817,057 

♦Includes  clay,  gem  stones,  natural  gas,  peat,  sulfur   (from  petroleum  refining). 

Del  Norte  County 

Chromite,  short  tons 3,075  $294,762 

Sand  and  gravel,  short  tons 479,639  429,995 

Stone,  short  tons 164,950  204,505 

Total  value $929,262 
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Product                                                                Quantity  Value 
El  Dorado  County 

Copper,  pounds 34,200  $10,294 

Lead,  pounds 35,600  5,091 

Sand  and  gravel,  short  tons 277,231  289,059 

Zinc,  pounds 13,200  1,531 

Unapportioned* 2,084,223 

Total  value $2,390, 198 

*  Includes  chromite,  gem  stones,  gold,  limestone,  lime,  silver,  slate,  stone,  and  soapstone. 


Fresno  County 

Gold,  fine  ounces 193 

Natural  gas,  M  cubic  feet 33,329,000 

Natural  gasoline,  gallons 78,486,000 

Liquefied  petroleum  gases,  gallons 36,367,000 

Petroleum,  barrels 34,459,000 

Sand  and  gravel,  short  tons 1,433,981 

Silver,  fine  ounces 27 

Stone,  short  tons 7,886,667 

Unapportioned* 

Total  value 

*  Includes  chromite,  clay,  mercury,  pumicite. 


$6,755 

7,245,000 

7,571,000 

1,901,000 

111,089,000 

1,633,781 

24 

4,596,479 

724,668 


$134,767,707 


Glenn  County 

Natural  gas,  M  cubic  feet 17,964,000 

Sand  and  gravel,  short  tons 433,251 

Unapportioned 

Total  value 

Humboldt  County 

Sand  and  gravel,  short  tons 1,595,312 

Stone 

Unapportioned* 

Total  value 

*  Includes  chromite,  copper,  gem  stones,  gold,  lead,  natural  gas,  and  silver. 


$4,545,000 

351,052 

33,004 


$4,929,056 


$1,530,941 
440,401 
593,919 


$2,565,261 


Imperial  County 

Copper,  pounds 1 ,400 

Gold,  fine  ounces 1 

Lead,  pounds 3,300 

Sand  and  gravel,  short  tons 618,689 

Silver,  fine  ounces 200 

Stone,  short  tons 33,606 

Zinc,  pounds 1,400 

Unapportioned* 

Total  value 

*  Includes  gem  stones,  gypsum,  manganese  ore,  mica,  and  pumice. 


$422 

35 

472 

438,654 

181 

43,258 

162 

1,895,990 


$2,379,174 


Inyo  County 

Clay,  short  tons 8,527 

Copper,  pounds 1,630,300 

Gold,  fine  ounces 693 

Lead,  pounds 6,829,500 

Sand  and  gravel,  short  tons 163,853 

Silver,  fine  ounces 450,511 

Stone,  short  tons 7,303 

Talc,  short  tons 62,247 

Zinc,  pounds 5,908,200 

Unapportioned* 

Total  value 


$47,000 
490,720 

24,255 
976,618 
134,304 
407,735 

41,296 

767,139 

685,351 

4,273,990 


$7,848,408 


Includes  asbestos,  borates,  gem  stones,  manganese  ore,  molybdenum,   peilite,  pumice,   sodium  carbonate,  and 
tungsten  concentrates. 
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Product  Quantity  Value 
Kern  County 

Clay,  short  tons 44,300  $268,437 

Copper,  pounds 100  30 

Gypsum,  short  tons . 472,953  814,805 

Natural  gas,  M  cubic  feet 86,022,000  18,854,000 

Natural  gasoline,  gallons 192,348,000  18,554,000 

Liquefied  petroleum  gases,  gallons - 89,116,000  4,657,000 

Petroleum,  barrels 91,508,000  273,746,000 

Sand  and  gravel,  short  tons 859,669  1,282,914 

Stone,  short  tons 234,079  487,441 

Unapportioned* 50,3 15,054 


Total  value $368,979,681 

*  Includes  borates,  cement,  gem  stones,  gold,  limestone,  pumice  and  pumicite,   salt,  silver,  sodium  carbonate, 
tungsten,  and  uranium  ore. 

Kings  County 

Natural  gas,  M  cubic  feet 9,187,000  $2,069,000 

Petroleum,  barrels 2,103,000  7,171,000 

Sand  and  gravel,  short  tons 588,027  300,856 

Stone,  short  tons 26,336  52,059 

Unapportioned* 2,233,055 


Total  value $11,825,970 

*  Includes  gypsum,  mercury,  natural  gasoline,  liquefied  petroleum  gases. 

Lake  County 

Sand  and  gravel,  short  tons 149,027  $126,479 

Unapportioned* 770,353 


Total  value $896,832 

*  Includes  gem  stones,  manganese  concentrate,  mercury,  volcanic  cinders,  stone,  and  sulfur  ore. 

Lassen  County 

Mineral  output  of  Lassen  County  consisted  of  volcanic  cinders,  sand  and  gravel,  stone,  and  uranium 
ore  valued  at  $129,593. 

Los  Angeles  County 

Clay,  short  tons 518,657  $650,225 

Natural  gas,  M  cubic  feet 84,086,000  18,307,000 

Natural  gasoline,  gallons 196, 140,000  18,920,000 

Liquefied  petroleum  gases,  gallons 90,873,000  4,749,000 

Petroleum,  barrels 81,573,000  251,984,000 

Sand  and  gravel,  short  tons 19,536,601  21,996,249 

Stone,  short  tons 2,605,323  3,953,876 

Unapportioned* 6,501 ,488 


Total  value $327,061 ,838 

*  Includes  cement,  diatomite,  gold,  gem  stones,  iodine,  silver,  elemental  sulfur-sulfur  dioxide-hydrogen  sulfide  re- 
covered from  petroleum  refining,  and  soapstone. 

Madera  County 

Sand  and  gravel,  short  tons 1,159,920  $818,618 

Unapportioned* 982,668 


Total  value $1,801,286 

*  Includes  copper,  gem  stones,   gold,   natural  gas,  pumice  and  pumicite,   silver,   stone,  tungsten  ore,   and  ura- 
nium ore. 

Marin  County 

Sand  and  gravel,  short  tons 37,238  $45,670 

Unapportioned* 2, 128,420 


Total  value $2,174,090 

Includes  clay,  mercury,  and  stone. 
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Mariposa  County 

Sand  and  gravel,  short  tons 59,238  $96,652 

Unapportioned* 47,893 


Total  value $144,545 

*  Includes  gold,  silver,  slate,  tungsten  concentrates. 

Mendocino  County 

Sand  and  gravel,  short  tons 1,108,268  $1,528,826 

Unapportioned* 270,256 

Total  value $1 ,799,082 

*  Includes  chromite,  gem  stones,  stone. 

Merced  County 

Sand  and  gravel,  short  tons 1,456,297  $1,116,120 

Unapportioned 4,075 


Total  value $1,120,195 

Modoc  County 

Sand  and  gravel,  short  tons 508,188  $506,126 

Unapportioned* 242,503 

Total  value $748,629 

*  Includes  gem  stones,  peat,  and  pumice. 

Mono  County 

Copper,  pounds 6,500  $1,957 

Gold,  fine  ounces 75  2,625 

Lead,  pounds 12,800  1,830 

Sand  and  gravel,  short  tons 179,939  152,244 

Unapportioned* 1,373,335 

Total  value $1,531,991 

*  Includes  clay,  pumice,  pyiophyllite,  and  tungsten  concentrates. 

Monterey  County 

Natural  gas,  M  cubic  feet 4,229,000  $918,000 

Petroleum,  barrels 11,845,000  23,659,000 

Sand  and  gravel,  short  tons 887,770  1,538,859 

Stone,  short  tons 70,674  284,407 

Unapportioned* 6,972,055 

Total  value $33,372,321 

*  Includes  chromite,  feldspar,  gem  stones,  lime,  magnesium  compounds,  mercury,  salt. 

Napa  County 

Mineral  output  of  Napa  County  consisted  of  asbestos,  chromite,  diatomite,  mercury,  perlite,  sand  and 
gravel,  and  stone  valued  at  $1,231,909. 

Nevada  County 

Gold,  fine  ounces 3,816  $133,560 

Sand  and  gravel,  short  tons 61,837  56,568 

Silver,  fine  ounces 993  899 

Unapportioned* 7,917 

Total  value $198,944 

Includes  barite  and  tungsten  concentrate. 
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Table  5.     Mineral  production  by  counties,  1957. — Continued. 

Product                                                               Quantity  Value 

Orange  County 

Clay,  short  tons 47,965  $241,046 

Natural  gas,  M  cubic  feet 33,339,000  7,234,000 

Natural  gas  gasoline,  gallons 79,332,000  7,653,000 

Liquid  petroleum  gases,  gallons 36,755,000  1,921,000 

Petroleum,  barrels 39,812,000  120,353,000 

Sand  and  gravel,  short  tons 5,007,988  4,571,099 

Unapportioned* 68,090 

Total  value $142,041,235 

*  Includes  iodine,  peat,  and  salt. 

Placer  County 

Gold,  fine  ounces 254  $8,890 

Sand  and  gravel,  short  tons 283,880  384,864 

Silver,  fine  ounces 26  24 

Unapportioned* 502,478 

Total  value $896,256 

*  Includes  chromite,  clay,  stone. 

Plumas  County 

Copper,  pounds 2,900  $873 

Gold,  fine  ounces 283  9,905 

Sand  and  gravel,  short  tons 389,880  441,843 

Silver,  fine  ounces 188  170 

Unapportioned* 86,128 

Total  value $538,919 

*  Includes  chromite,  manganese  ore,  mica  (scrap),  and  stone. 

Riverside  County 

Clay,  short  tons 292,418  $965,203 

Copper,  pounds 2,600  782 

Gold,  fine  ounces 7  245 

Sand  and  gravel,  short  tons 2,578,043  2,835,492 

Silver,  fine  ounces 7  6 

Stone,  short  tons 492,472  2,010,850 

Unapportioned* 33,649,373 

Total  value $39,461 ,951 

*  Includes  cement,  gem  stones,  gypsum,  iron  ore,  manganese  ore,  petroleum. 

Sacramento  County 

Natural  gas,  M  cubic  feet 42,325,000  $10,708,000 

Sand  and  gravel,  short  tons 3,562,043  4,384,330 

Unapportioned* 1,455,437 

Total  value $16,546,767 

*  Includes  clay,  gold,  platinum  and  allied  metals,  silver,  stone. 

San  Benito  County 

Sand  and  gravel,  short  tons 437,160  $363,882 

Unapportioned* 7,437,942 

Total  value $7,80 1 ,824 

*  Includes  cement,  chromite,  clay  (bentonite),  gem  stones,  mercury,  natural  gas,  petroleum,  stone. 
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Table  5.     Mineral  production  by  counties,  1951. — Continued. 

Product                                                             Quantity  Value 
San  Bernardino  County 

Clay,  short  tons 43,299  $225,105 

Copper,  pounds 6,900  2,077 

Gold,  fine  ounces 31  1,085 

Lead,  pounds 31,000  4,433 

Sand  and  gravel,  short  tons 4,458  056  4,519,418 

Silver,  fine  ounces 2,980  2,697 

Stone,  short  tons 711,875  2,862,807 

Talc,  short  tons 44,644  626,950 

Zinc,  pounds 15,100  1,752 

Unapportioned* 69,116,477 


Total  value $77,362,801 

*  Includes  barite,  borates,  bromine,  calcium  chloride,  cement,  feldspar,  fluorspar,  gem  stones,  iron  ore,  lime, 

manganese    ore,    natural    gas,    perlite,    petroleum,    potash,    pumice,    rare    earths,    salt,  sodium    carbonate, 
sodium  sulfate,  tungsten  concentrates. 

San  Diego  County 

Sand  and  gravel,  short  tons 3,392,126  $5,472,388 

Stone,  short  tons 600,401  1,502,262 

Unapportioned* u 587,589 


Total  value $7,562,239 

*  Includes   clay,   gem  stones,  gold,   magnesium   compounds,   salt,   silver,   strontium,   pyrophyllite,  tungsten  con- 
centrate. 

San  Francisco  County 

Sand,  short  tons 343,729  $90,026 

Stone,  short  tons 161,672  104,864 


Total  value $194,890 

San  Joaquin  County 

Natural  gas,  M  cubic  feet 13,104,000  $3,315,000 

Sand  and  gravel,  short  tons 1,928,668  2,016,510 

Unapportioned 32,733 


Total  value $5,364,243 

San  Luis  Obispo  County 

Chromite,  short  tons 16,262  $1,174,508 

Petroleum,  barrels 2,331,000  7,952,000 

Sand  and  gravel,  short  tons 471,466  737,859 

Unapportioned* 1 ,608,441 


Total  value $1 1 ,472,808 

*  Includes  clay,  gem  stones,  gypsum,  manganese  ore,  mercury,  natural  gas,  natural  gas  gasoline,  liquid  petro- 
leum gases,  stone,  and  elemental  sulfur  recovered  from  petroleum  refining. 

San  Mateo  County 

Sand  and  gravel,  short  tons 220,146  $146,718 

Stone,  short  tons 1,572,153  2,194,272 

Unapportioned* 9,466, 109 


Total  value $  1 1 ,660,38 1 

*  Includes  cement,  gem  stones,  magnesium  compounds,  mercury,  natural  gas,  petroleum,  salt. 

Santa  Barbara  County 

Natural  gas,  M  cubic  feet 25,568,000  $5,716,000 

Natural  gas  gasoline,  gallons 49,760,000  4,800,000 

LP  gases,  gallons 23,054,000  1,205,000 

Petroleum,  barrels 27,895,000  84,313,000 

Sand  and  gravel,  short  tons 462,384  558,333 

Unapportioned* 12,313,231 


Total  value $108,905,564 

*  Includes  chromite,  clay,  diatomite,  mercury,  stone. 
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Table  .1.     Mineral  production  by  counties,  1957. — Continued. 

Product  Quantity- 

Santa  Clara  County 

Mercury,  flasks 2,529 

Sand  and  gravel,  short  tons 1,252,989 

Stone,  short  tons - 2,236,411 

Unapportioned* 

Total  value 

*  Includes  cement,  masonry  cement,  clay,  gem  stones,  limestone. 

Santa  Cruz  County 

Sand  and  gravel,  short  tons 752,472 

Unapportioned* 

Total  value 

*  Includes  cement,  gem  stones,  limestone,  potash,  stone. 

Shasta  County 

Sand  and  gravel,  short  tons 1,022,124 

Stone,  short  tons 63,490 

Unapportioned* 

Total  value 

*  Includes  chromite,  gold,  volcanic  cinders,  pyrite. 

Sierra  County 

Gold,  fine  ounces 16,472 

Sand  and  gravel,  short  tons 48,694 

Silver,  fine  ounces 3,243 

Stone,  short  tons 5,500 

Zinc,  pounds 100 

Total  value 

Siskiyou  County 

Chromite,  short  tons 1 ,859 

Copper,  pounds 7,900 

Gold,  fine  ounces 19,424 

Pumice  and  volcanic  cinder,  short  tons 243,260 

Sand  and  gravel,  short  tons 369,768 

Silver,  fine  ounces 45,447 

Stone,  short  tons 76,160 

Unapportioned 

Total  value 

Solano  County 

Natural  gas,  M  cubic  feet 32,612,000 

Sand  and  gravel,  short  tons 714,700 

Unapportioned* 

Total  value 

*  Includes  clay,  stone. 

Sonoma  County 

Stone,  short  tons 2,373,390 

Unapportioned* 

Total  value 

*  Includes  chromite,  clay,  mercury,  natural  gas,  petroleum,  sand  and  gravel. 

Stanislaus  County 

Sand  and  gravel,  short  tons 877,863 

Unapportioned* 

Total  value 

*  Includes  chromite,  clay. 


Value 

$624,613 

1,355,470 

1,836,043 

23,685,697 


$27,501,823 


$813,561 
6,734,637 


$7,548,198 


$1,263,505 

49,647 

785,328 


$2,098,480 


$576,520 

57,419 

2,935 

28,875 
12 


$665,761 


$170,021 

2,378 

679,840 

470,483 

480,540 

41,132 

119,283 

1,625 


$1,965,302 


$8,251,000 

883,160 

1,217,944 


$10,352,104 


$2,401,235 
1,908,303 


$4,309,538 


$908,995 
24,217 


$933,212 
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Table  5.     Ulineral  production  by  counties,  1957. — Continued. 

Product                                                                Quantity  Value 

Sutter  County 

Sand  and  gravel,  short  tons 138,965  $111,960 

Unapportioned* 390,649 

Total  value $502,609 

*  Includes  clay  and  natural  gas. 

Tehama  County 

Chromite,  short  tons 678  $60,164 

Sand  and  gravel,  short  tons 268,587  387,168 

Unappor  tioned* 253, 57 1 

Total  value $700,903 

*  Includes  natural  gas,  stone. 

Trinity  County 

Sand  and  gravel,  short  tons 1,180,123  $925,032 

Stone,  short  tons 802,189  587,258 

reapportioned* 137,078 

Total  value $1,649,368 

*  Includes  chromite,  copper,  gold,  mercury,  silver. 

Tulare  County 

Natural  gas,  M  cubic  feet 6,880,000  $1,741,000 

Sand  and  gravel,  short  tons 1,530,650  1,022,818 

Unapportioned* 377,280 

Total  value $3,141,098 

*  Includes  barite,  clay,  petroleum,  stone,  tungsten  concentrates. 

Tuolumne  County 

Mineral  output  of  Tuolumne  County  consisted  of  chromite,  gem  stones,  gold,  lime,  sand  and  gravel, 
stone  valued  at  $1,211,204. 

Ventura  County 

Clay,  short  tons 163,369  $196,732 

Natural  gas,  M  cubic  feet 96,810,000  26,059,000 

Natural  gas  gasoline,  gallons 226,980,000  21,895,000 

LP  gases,  gallons 105,161,000  5,496,000 

Petroleum,  barrels 46,530,000  150,128,000 

Sand  and  gravel,  short  tons 3,109,905  3,129,115 

Stone,  short  tons 232,717  613,026 

Unapportioned 88,449 

Total  value $202,605,322 

Yolo  County 

Natural  gas,  M  cubic  feet 2,316,000  $586,000 

Sand  and  gravel,  short  tons 737,678  754,951 

Stone,  short  tons 8,300  17,000 

Total  value $1,357,951 

Yuba  County 

Sand  and  gravel,  short  tons 663,524  $692,749 

Stone,  short  tons 818,302  533,278 

Unapportioned* 2,905,968 

Total  value $4,131 ,995 

*  Includes  clay,  copper,  gold,  platinum,  silver. 
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MINERAL   COMMODITIES  OF  CALIFORNIA   DURING   1956  AND   1957 
Antimony 

Although  stibnite,  or  antimony  sulfide  (Sb2S3),  occurs  at  numerous 
localities  throughout  California,  probably  less  than  1000  tons  of  anti- 
mony metal  has  been  produced  from  California  deposits  between  1887 
and  1957. 

During  1956  and  1957  no  antimony  was  reported  mined  or  shipped 
from  California  mines.  An  undetermined  quantity  of  recoverable  anti- 
mony is  contained  in  the  lead-zinc  concentrates  from  the  Darwin  and 
Shoshone  mines  in  Inyo  County. 

Asbestos 

Serpentine,  the  host  rock  for  asbestos,  is  widely  distributed  through- 
out California.  Numerous  deposits  of  both  chrysotile  and  amphibole 
(tremolite)  asbestos  are  known  but  commercial  production  has  been 
intermittent.  Production  between  1887  and  1955  has  been  approxi- 
mately 5,700  tons,  valued  at  $218,000. 

The  1956  California  output  of  both  amphibole  and  chrysotile  asbestos 
showed  a  marked  decrease  from  the  1955  production.  The  material 
shipped  in  1956  was  a  small  tonnage  of  chrysotile  asbestos  from  Napa 
County,  amphibole  asbestos  from  Inyo  County,  and  tremolite  from 
Placer  County.  In  addition,  a  small  tonnage  of  tremolite  was  mined 
but  not  shipped  from  Shasta  County. 

Some  amphibole  asbestos,  with  the  exception  of  the  tremolite,  was 
used  as  filler;  the  tremolite  went  into  acid  filters  and  the  chrysotile 
asbestos  was  sold  as  an  additive  to  concrete. 

In  1957  a  small  tonnage  of  chrysotile  asbestos  was  shipped  from 
Napa  County,  and  a  very  small  tonnage  of  amphibole  asbestos  was 
shipped  from  Inyo  County. 

Barite 

Deposits  of  barite  are  widespread  in  California  and  production  has 
been  made  from  several  of  them.  Between  1910  and  1952,  production 
approximated  540,000  tons,  valued  at  $3,650,000. 

In  1956  the  Barite  King  group  of  claims  in  Nine  Mile  Canyon, 
eastern  Tulare  County,  were  reopened  by  the  Macco  Corporation.  The 
barite  was  mined  from  an  open  pit  and  transported  by  a  fleet  of  four 
truck-trailer  units  to  a  new  concentrating  plant  constructed  at  Linnie 
Station,  Indian  Wells  Valley,  Kern  County.  The  plant  was  handling 
mine-run  barite  at  the  rate  of  400  tons  per  day.  Processed  barite  was 
transported  from  the  concentrator  to  a  blending  plant  at  Rosamond, 
operated  by  the  same  company.  Here,  the  barite  was  blended  with  other 
ingredients  to  produce  drilling  muds  which  are  widely  used  in  the  oil 
industry  to  control  the  high  pressures  encountered  in  drilling  oil  and 
gas  wells. 

The  barite  shipped  from  California  properties  in  1956  showed  a 
large  increase  over  that  mined  in  1955.  It  came  from  one  property  in 
each  of  the  following  counties:  Inyo,  Nevada,  and  Tulare. 

Most  of  the  crude  barite  shipped  from  California  mines  was  used  in 
oil  well  drilling  mud.  Grinding  mills  handling  barite  are  located  in 
Berkeley,  Compton,  Emeryville,  Fresno,  Los  Angeles,  Merced,  Oakland, 
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and  Rosamond.  A  plant  in  Modesto  manufactures  barium  chemicals 
and  one  plant  in  Oakland  manufactures  barium  pigments. 

Barite  sold  or  used  by  producers  dropped  about  50  percent  in  1957. 
The  principal  production  came  from  the  Barite  King  group  of  mines 
in  Tulare  County. 

Boron  Minerals 

The  largest  known  reserves  of  boron  minerals  in  the  world  are  lo- 
cated in  the  Mojave  Desert  region  of  southeastern  California.  Borax 
(Na2B4O7-10H2O),  kernite  (Na2B407-4H20),  colemanite  (Ca2B60ii- 
5H20),  ulexite  (NaCaB509-8H20)  and  borate  brines  are  principal 
sources  of  commercial  production  in  the  state. 

The  borates  produced  and  shipped  in  California  during  1956  totaled 
568,087  short  tons  of  finished  products  worth  $35,721,961.  Crude  ore 
production  was  944,950  short  tons,  in  which  the  B2O3  content  was 
282,874  short  tons.  Production  during  1956  and  1957  came  from  prop- 
erties of  two  companies  in  San  Bernardino  County,  and  one  property 
each  in  Inyo  and  Kern  Counties. 

In  January  1956  the  Pacific  Coast  Borax  Company,  Division  of 
United  States  Borax  and  Chemical  Corporation,  initiated  a  program 
to  convert  their  mines  at  Boron,  eastern  Kern  County,  from  under- 
ground to  open  pit.  Underground  mining  of  the  deposit  started  in 
1927  and  by  1956  the  operations  encompassed  three  adjoining  mines, 
the  Baker,  West  Baker,  and  Jenifer. 

These  mines  were  developed  through  vertical  shafts.  Mine  superin- 
tendent Wamsley  *  stated : 

"The  first  phase  of  conversion  involved  stripping  about  125  feet  of  sedimentary 
beds  which  overlie  the  borate  deposits.  The  overburden  included  sand  and  gravel, 
tuffaceous  sandstone,  sandstone,  conglomerate,  limestone  and  shale.  The  stripping 
was  done  under  contract  by  the  Isbell  Construction  Company  who  removed  10,000,- 
000  tons  of  overburden  at  the  rate  of  25,000  tons  per  2-shift  day.  The  material  was 
scarified  and  push-loaded  into  carryalls  for  transport  to  the  dump  area  about  one 
mile  distant  from  the  site  of  the  pit.  Stripping  was  still  in  progress  at  the  end 
of  1956. 

The  open  pit  operation  will  eliminate  selective  mining  and  permit  almost  complete 
recovery  of  the  ore.  A  new  refinery  also  is  under  construction  at  Boron.  The  new 
refinery  will  utilize  lower  grade  ore  and  will  effect  savings  in  transportation,  since 
the  present  ore  is  shipped  150  miles  by  rail  to  the  old  refinery  at  Wilmington. 

The  Baker  and  West  Baker  mines  used  shrinkage  stoping  with  three  drum 
portable  slushers  mounted  on  a  slide,  and  rail  haulage  with  battery  locomotives  and 
three-ton  cars.  Drilling  was  with  Jeffrey  electric  auger  drills.  Slopes  or  winzes  were 
driven  to  follow  the  pitching  beds.  The  open  stopes  were  filled  with  sand  through 
a  drill  hole.  In  the  Jenifer  mine,  room  and  pillar  stoping  with  one  Joy  1PM  and 
five  4JCM  continuous  miners  is  used.  Haulage  is  with  Joy  10SC  eight-ton  shuttle 
cars  that  dump  into  large  vertical  transfer  raises  that  also  provide  some  storage 
capacity.  Jeffrey  vibrating  feeders  take  ore  from  the  raises  to  feed  the  30-in.  Jeffrey 
conveyor  belt  system  which  brings  the  ore  from  all  machines  to  the  1100  ft  by  30-in 
Joy  main  winze  conveyor.  The  main  winze  conveyor  takes  ore  up  a  20  percent 
incline  to  the  crusher  and  automatic  skip  loader  at  the  bottom  of  the  shaft.  On  the 
surface  the  minus  4-in.  ore  is  taken  from  bins  to  either  a  car-loading  system  .  .  . 
for  transfer  to  the  Boron  mill  or  Wilmington,  California  refinery,  or  is  stockpiled 
with  a  D8  dozer  to  equalize  production  and  demand  variations.  Complete  main- 
tenance shops  and  parts  warehouse  are  located  under  ground.  Ground  support,  where 
needed,  is  mainly  with  Pattin  roof  bolts.  A  pressure  ventilating  system  provided 
20,000  CFM,  or  more,  to  each  working  face  and  was  supplemented  by  a  20,000  CFM 
fan  mounted  on  each  continuous  miner ;  this  discharged  behind  line  brattice  through 
homemade  24-in.  flexible  tube." 


*  Wamsley,  W.  H.,  New  developments  in  borax  mining  of  Boron  :  Paper  presented  at 
American  Mining-  Congress,  Los  Angeles,   California,  October   1956. 
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Table  6.     Annual  tonnage  and  value  of  crude  borate  materials  produced 
in  California,  1864-1956. 

(Tonnage  figures  for  1902  represent  refined  borax;  from  1922  to  1946  tonnage  figures  have  been  recalculated  to 
40  percent  anhydrous  boric  acid  equivalent.) 


Year 


Short  tons 


Value 


Year 


Short  tons 


Value 


18G4. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878_ 
1879. 
1880. 
1881. 
1882. 
1883- 

1884  _ 

1885  _ 
1886- 
1887- 
1888  _ 
1889- 
1890. 
1891  _ 
1892. 
1893_ 
1894_ 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 


12 
126 
210 
220 

32 


140 

515 

915 

1,168 

1,437 

993 

373 

364 

609 

690 

732 

900 

1,019 

942 

1,285 

1,015 

1,405 

965 

3,201 

4,267 

5,525 

3,955 

5,770 

5,959 

6,754 

8,000 

8,300 

20,357 

25,837 

22,221 

17,202 

34,430 

45,647 

46,334 

58,173 

53,413 

22,200 

16,628 

16,828 

50,945 


$9,478 

94,099 

132,538 

156,137 

22,384 


89,600 

255,440 

259,427 

289,080 

312,537 

193,705 

66,257 

65,443 

149,245 

189,750 

201,300 

265,500 

198,705 

155,430 

173,475 

116,689 

196,636 

145,473 

480,152 

640,000 

838,787 

593,292 

807,807 

595,900 

675,400 

1,080,000 

1,153,000 

1,139,882 

1,013,251 

982,380 

2,234,994 

661,400 

698,810 

1,019,158 

1,182,410 

1,200,913 

1,117,000 

1,163,960 

1,177,960 

1,456,672 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921. 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

TOTAL. 


42,135 

58,051 

62,500 

67,004 

103,523 

109,944 

88,772 

66,791 

127,065 

50,136 

39,087 

62,667 

52,070 

46,124 

47,605 

72,462 

109,722 

144,678 

209,869 

206,405 

179,356 

197,495 

240,696 

280,249 

313,389 

326,099 

276,144 

244,819 

212,358 

224,986 

203,716 

216,687 

234,860 

257,299 

332,157 

501,935 

450,932 

467,592 

647,735 

862,797 

583,826 

715,228 

790,449 

924,496 

944,950 


$1,122,713 

1,491,530 

1,483,500 

1,663,521 

2,409,375 

2,561,958 

1,867,908 

1,717,192 

2,794,206 

1,096,326 

1,068,025 

1,893,798 

1,599,149 

1,526,938 

1,625,298 

3,043,260 

3,378,552 

3,312,085 

3,686,817 

5,753,037 

2,856,470 

3,019,513 

5,524,262 

4,602,064 

5,911,093 

6,206,619 

5,014,237 

5,110,807 

5,254,154 

4,745,872 

4,929,553 

4,953,174 

5,264,864 

5,898,823 

7,230,925 

11,844,108 

11,147,735 

11,511,893 

15,890,000 

20,030,000 

14,105,000 

17,668,000 

26,714,440 

24,357,723 

35,721,961 


12,894,884 


$336,259,934 


Stripping  of  the  large  sodium  borate  (kernite)  lakebed  deposit  was 
completed  about  mid-year  in  1957.  Benches  were  carried  downward 
from  the  level  surface  at  vertical  intervals  of  50  feet,  and  by  November 
the  pit  bottomed  at  a  depth  of  175  feet  (nearly  50  feet  into  the  borax 
beds).  Open-pit  ore  production  with  3-yard  electric  power  shovels 
replaced  the  underground  room-and-pillar  mining  methods  and  will 
extend  the  walls  and  floor  of  the  pit  from  their  present  positions.  The 
new  mine  and  plant  represent  a  $20,000,000  investment  by  the  U.  S. 
Borax  and  Chemical  Corporation  and  will  permit  almost  100  percent 
ore  recovery. 
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Production  in  1957  was  597,857  short  tons  of  finished  products  valued 
at  $40,816,821.  The  B203  content  was  293,483  short  tons.  This  was  the 
highest  annual  production  on  record. 

Bromine 

California  produces  about  2  percent  of  the  national  output  of  bro- 
mine. In  this  state  bromine  is  recovered  from  salt  plant  bitterns  in 
Alameda  County  and  from  the  brines  of  Searles  Dry  Lake,  San  Ber- 
nardino County. 

The  bromine  production  in  California  during  1956  was  the  largest 
in  both  quantity  and  value  of  any  year  so  reported.  The  1957  output 
dropped  slightly  from  that  of  the  previous  year. 

Most  of  the  bromine  was  utilized  in  the  manufacture  of  ethyl  gasoline. 
The  remainder  was  used  in  the  chemical  industry  in  the  preparation  of 
grain  and  soil  fumigants. 

Cadmium 

An  undetermined  amount  of  recoverable  cadmium  is  contained  in 
the  lead-zinc  concentrates  from  the  Darwin  and  Shoshone  mines  in 
Inyo  County.  Cadmium  also  occurs  in  the  copper-zinc  ores  of  the  Sierra 
Nevada  foothill  belt,  and  in  the  copper  belt  of  Shasta  County. 

Calcium  Chloride 

Since  1910,  calcium  chloride  has  been  produced  from  the  brines 
of  Bristol  Dry  Lake,  San  Bernardino  County. 

The  production  of  calcium  chloride  in  California  during  1956  in- 
creased over  that  of  the  previous  year,  and  was  the  largest  in  both 
quantity  and  value  of  any  year  on  record.  The  previous  peak  produc- 
tion year  was  1954.  Three  producing  companies  operated  plants  on 
Bristol  Lake  near  Amboy,  San  Bernardino  County.  The  processed 
material  was  used  for  road  treatment,  dust  prevention,  weed  killer,  and 
in  the  treatment  of  seaweed  in  the  manufacture  of  agar.  The  annual 
figures  are  not  available. 

The  production  in  1957  dropped  22  percent  compared  with  1956. 

Cement 

The  production  of  cement  is  one  of  the  principal  industries  of  Cali- 
fornia; the  state  ranks  second  in  the  nation  in  the  output  of  this 
commodity. 

Crude  minerals  for  cement  manufacture  are  generally  plentiful, 
and  are  found  close  to  the  cement  plants,  which  are  located  relatively 
near  San  Francisco  and  Los  Angeles,  the  principal  marketing  centers. 
Owing  to  the  continued  growth  in  population  and  the  resulting  indus- 
trial expansion,  California  is  the  leading  cement-consuming  state. 

The  quantity  and  value  of  cement  production  and  shipments  in  Cali- 
fornia during  1956  were  the  highest  on  record.  Cement  produced  in 
California  totaled  39,547,303  barrels  in  1956,  of  which  16,511,966 
barrels  came  from  northern  California  mills,  23,035,337  barrels  from 
southern  California  mills.  The  1956  output  showed  a  12  percent  increase 
over  that  of  1955,  which  amounted  to  35,449,534  barrels,  of  which 
16,142,248  barrels  came  from  northern  California  mills  and  19,307,286 
barrels  came  from  southern  California  mills. 
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Table  7.     i 

innual  quantity 

and  value  of  cement  produced  in  California,  1891-19^.6; 
cement  shipments,  19Jj7-57. 

Year 

Barrels 

Value 

Year 

Barrels 

Value 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

5,000 

5,000 

0 

8,000 

16,383 

9,500 

18,000 

50,000 

60,000 

52,000 

71,800 

171,000 

640,868 

969,538 

1,265,553 

1,286,000 

1,613,563 

1,629,615 

3,779,205 

5,453,193 

6,371,369 

6,198,634 

6,167,806 

5,109,218 

4,918,275 

5,299,507 

5,790,734 

4,772,921 

4,645,289 

6,709,160 

7,404,221 

8,962,135 

10,825,405 

11,655,131 

13,206,630 

$15,000 

15,000 

0 

21,600 

32,556 

28,250 

66,000 

150,000 

180,000 

121,000 

159,842 

423,600 

968,727 

1,539,807 

1,791,916 

1,941,250 

2,585,577 

2,359,692 

4,969,437 

7,485,715 

9,085,625 

6,074,661 

7,743,024 

6,558,148 

6,044,950 

6,210,293 

7,544,282 

7,969,909 

8,591,990 

14,962,945 

18,072,120 

16,524,056 

25,999,203 

23,225,850 

25,043,335 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL __ 

13,797,173 
14,661,783 
13,625,231 
12,794,729 
9,831,938 
7,693,712 
5,657,549 
7,284,031 
8,936,085 
8,086,292 
13,300,188 
12,072,062 
10,561,037 
10,984,033 
13,955,255 
19,531,608 
23,306,578 
18,515,085 
14,599,752 
15,922,772 
19,546,336 
22,846,458 
24,162,926 
23,201,982 
26,685,004 
28,956,470 
29,786,245 
32,002,317 
32,707,374 
35,087,213 
39,289,586 
37,731,340 

$25,269,678 
26,474,935 
24,463,287 
21,038,565 
14,575,731 
11,510,655 
7,967,107 
10,331,395 
12,445,616 
10,210,721 
18,314,589 
16,546,229 
15,502,574 
15,616,219 
16,673,202 
26,248,694 
35,808,841 
27,865,466 
21,249,520 
23,469,027 
32,403,081 
46,539,749 
57,742,226 
57,464,213 
65,258,675 
77,753,697 
79,457,745 
90,872,741 
98,169,729 
103,803,894 
120,511,049 
117,852,259 

732,260,797 

$1,544,916,459 

The  mills  are  distributed  as  follows:  northern  mills,  one  each  in 
Calaveras,  San  Benito,  San  Mateo,  Santa  Clara,  and  Santa  Cruz 
Counties ;  southern  mills,  three  in  San  Bernardino  County,  two  in  Kern 
and  one  each  in  Los  Angeles  and  Riverside  Counties.  Cement  shipped 
and  used  in  California  during  1956  totaled  39,289,586  barrels,  worth 
$120,511,049.  The  five  northern  California  mills  contributed  16,352,607 
barrels  worth  $48,149,709  and  the  seven  southern  California  mills  sup- 
plied 22,936,979  barrels  worth  $72,361,341.  In  1955  shipments  of  all 
types  of  cement  totaled  35,087,213  barrels  valued  at  $103,803,894,  of 
which  northern  California  mills  supplied  16,033,231  barrels  worth 
$45,266,797,  and  southern  California  mills  supplied  19,053,982  barrels 
worth  $58,537,097. 

The  annual  capacity  of  all  California  cement  mills  totaled  43,582,000 
barrels  on  December  31,  1956.  Capacity  of  the  northern  California 
mills  operating-  26  kilns  totaled  18,400,000  barrels  and  of  the  southern 
California  mills  operating  48  kilns  totaled  25,182,000  barrels.  Compara- 
tive capacity  figures  for  December  31,  1955,  were  36,220,000  barrels  for 
all  California  mills,  15,900,000  barrels  for  the  northern  mills  and 
20,320,000  barrels  for  the  southern  mills. 

One  new  cement  mill  was  completed  and  another  was  nearing  com- 
pletion at  the  close  of  1956.  They  are  the  California  Portland  Cement 
mill  at  Creal  near  Mojave,  Kern  County ;  and  the  Permanente  Cement 

6—85700 
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Company  mill  in  Cushenbury  Canyon,  San  Bernardino  Comity,  re- 
spectively. 

During  1957  the  northern  California  mills  produced  16,718,068 
barrels  and  shipped  16,618,295  barrels  valued  at  $49,993,254.  The 
southern  California  mills  produced  21,652,809  barrels  and  shipped 
21,092,415  barrels  valued  at  $67,859,005.  Total  California  shipments 
in  1957  were  37,731,340  barrels  valued  at  $117,852,259,  a  decline  of 
about  4  percent  from  1956. 

With  the  completion  of  the  new  Permanente  plant  in  Cushenbury 
Canyon,  annual  capacity  in  the  state  increased  to  50,850,000  barrels. 


Table 


Chromite  produced  in  California  counties  during  1956  and  1957. 


1956 

1957 

County 

Short  tons 

Value 

Short  tons 

Value 

Del  Norte      

2,153 

122 

10,169 

2,354 

474 

40 

*11,770 

$210,159 

11,295 

718,677 

215,666 

41,343 

3,487 

*991,329 

3,075 

88 

16,262 

1,859 

678 

fl2,939 

$294,762 

Placer 

8,807 
1,174,508 

Siskiyou 

170,021 
60,164 

Trinity 

Other  counties 

fl, 080,228 

TOTAL 

27,082 

$2,191,956 

34,901 

$2,788,490 

*  Includes    Butte,    Fresno,    Glenn,    Humboldt,    Monterey,    Napa,    San    Benito,    Santa    Barbara,    and    Stanislaus 

Counties. 
t  Includes  Alameda,  Butte,  Colusa,  El  Dorado,  Fresno,  Glenn,  Humboldt,  Mendocino,  Monterey,  Napa,  Plumas, 

San  Benito,  Santa  Barbara,  Shasta,  Sonoma,  Stanislaus,  Trinity,  and  Tuolumne  Counties. 


Chromite 

Serpentine  and  peridotite,  the  host  rocks  for  chromite,  are  widely 
distributed  throughout  the  Coast  Ranges,  the  Klamath  Mountains,  and 
the  foothills  of  the  Sierra  Nevada.  San  Luis  Obispo  in  the  southern 
Coast  Ranges  was  the  principal  producing  county  during  1956,  fol- 
lowed by  Fresno,  Butte,  Siskiyou,  and  Del  Norte  Counties. 

All  of  the  chromite  produced  in  California  during  1957  was  deliv- 
ered to  the  General  Services  Administration  of  the  U.  S.  Government 
under  the  Emergency  Procurement  Service  stockpile  program.  It  was 
formerly  necessary  to  make  chrome  deliveries  to  the  stockpile  at 
Grants  Pass,  Oregon.  However,  during  1956  this  requirement  was 
relaxed  and  deliveries  were  made  for  Government  account  at  the 
railhead  nearest  the  mine.  This  change  in  regulations  was  of  great 
benefit  to  most  producers  in  California. 

One  notable  development  during  recent  years  has  been  the  increased 
production  from  disseminated  chromite  deposits,  so  that  the  annual 
production  of  concentrates  now  exceeds  that  of  lump  ore. 

The  chromite  produced  in  California  during  1956  totaled  27,082 
short  tons  worth  $2,191,956  and  came  from  93  properties  in  15  coun- 
ties, compared  with  the  22,105  short  tons  worth  $1,834,277  that  came 
from  112  properties  in  20  counties  in  1955. 

Chromite  production  in  1957  totaled  34,901  short  tons  valued  at 
$2,788,490,  an  increase  of  29  percent  over  1956. 
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Table  9.     Annual  ionnage  and  value  of  chromite  produced  in  California,  1869-1957. 

(Tonnage  figures  1869-1918,  inclusive,  represent  net  tons  of  2,000  pounds;  1919-46,  recalculated  to 
45  percent  O2O3.)  NOTE:  Where  necessary  in  order  to  conceal  output  of  individual  producers,  production 
figures  are  combined  to  cover  a  2-year  period  (1932-33). 


Year 

Short  tons 

Value 

Year 

Short  tons 

Value 

1869-83  (Del  Norte, 

19,000 

26,028 

3,000 

1,500 

2,000 

3,599 

1,372 

1,500 

3,319 

3,680 

1,740 

786 

0 

0 

0 

140 

130 

315 

150 

123 

40 

317 

302 

350 

436 

749 

935 

1,270 

1,180 

1,517 

3,725 

48,943 

52,379 

73,955 

$239,400 

329,924 

40,000 

20,000 

30,000 

53,985 

20,580 

22,500 

49,785 

39,980 

16,795 

7,775 

0 

0 

0 

1,400 

1,950 

4,725 

2,250 

1,845 

600 

2,859 

6,040 

6,195 

5,309 

9,707 

14,197 

11,260 

12,700 

9,434 

38,044 

717,244 

1,130,298 

3,649,497 

1919   

4,314 

1,770 

347 

379 

84 

350 

191 

393 

225 

729 

327 

84 

441 

1,206 

294 

488 

221 

1,918 

982 

3,936 

2,599 

17,307 

45,253 

56,201 

27,900 

10,858 

3,037 

6,302 

14,713 

26,512 

30,661 

22,105 

27,082 

34,901 

$97,164 

1920- - 

43,031 

1921_-  

6,870 

1874-87  (San  Luis 

1922_ 

6,334 

Obispo  County) 

1923  _  

1,658 

1887-  _ 

1924 

6,700 

1888- 

1925 

3,712 
7,063 

1889 _  _  _ 

1926 

1890- 

1927 

5,063 

1891   . 

1928- 

15,179 

1892  

1929   

5,025 

1893 . 

1930 

1,905 

1894 

1931-   _ 

6,737 

1895 

1896  _ 

1932-33 

1934 

16,587 
3,498 

1897 

1935 

1936- 

6,111 

1898 

3,314 

1899 

1937 

20,830 

1900 

1938 

10,864 

1901 

1939   -_ 

52,673 

1902_ 

1940 

1941 

32,796 

1903 

355,354 

1904 

1942 

1,741,080 

1905 

1943 

2,334,838 

1906 _ 

1944 

1945 

1946-50 

1,190,513 

1907_ __ 

431,445 

1908 . 

68,254 

1909. _ 

1951 

1952 

490,974 

1910 

1,269,129 

1911 

1953 

1954 

2,078,461 

1912 

2,285,250 

1913 

1955 

1,834,277 

1914  _ 

1956 

1957 

2,191,956 

1915 

2,788,490 

1916 

TOTAL 

1917_   -_  . 

598,590 

$25,909,413 

1918 

Clay 

The  production  of  common  clay  in  California  is  centered  around  the 
metropolitan  areas  of  San  Francisco,  Sacramento,  and  Los  Angeles. 
The  clay  is  mined  from  Recent  floodplain  and  alluvial  deposits  and 
from  shale  of  Mesozoic  age. 

California  fire  clays  are  of  residual  and  sedimentary  origin.  They  are 
mined  from  deposits  of  Eocene  and  Paleocene  age  which  are  found 
along  the  western  foothills  of  the  Sierra  Nevada  and  around  the  north- 
ern part  of  the  Santa  Ana  Mountains. 

The  crude  clay  produced  in  California  during  1956  totaled  2,981,595 
short  tons  valued  at  $6,137,517.  Of  this,  763,816  short  tons  worth 
$954,771  was  used  in  the  manufacture  of  cement  and  was  not  included 
in  state  totals;  2,217,779  short  tons  worth  $5,182,746  was  consumed 
by  the  ceramic  industry  and  other  users  of  clay.  These  figures  com- 
pare with  2,728,180  short  tons  worth  $5,740,239  produced  in  1957,  of 
which  690,390  short  tons  worth  $1,021,450  was  consumed  by  the  cement 
industry  and  2,037,790  short  tons  worth  $4,718,789  was  consumed  in 
other  industries. 
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Table  10.     Clay  (othe 


than  that  used  in  cement)  produced  in  California  counties 
during  1956  and  1957. 


1956 

1957 

County 

Short  tons 

Value 

Short  tons 

Value 

50,057 

235,830 

9,894 

49,596 
475,528 

49,210 
298,275 

41,807 

164,255 

*843,327 

$64,522 
764,963 
57,499 
208,016 
593,144 
197,180 
960,460 
212,885 
199,192 
*1,924,885 

38,957 

143,898 

8,527 

44,300 
518,657 

47,965 
292,418 

43,299 

163,369 

t736,400 

$30,002 

371,990 

47,000 

268,437 

650,225 

241,046 

965,203 

225,105 

196,732 

tl,723,049 

TOTAL 

2,217,779 

$5,182,746 

2,037,790 

$4,718,789 

*  Includes   Calaveras,   Contra  Costa,  Fresno,  Marin,  Mono,   Placer,  Sacramento,   San  Diego,  San  Joaquin,   San 

Luis  Obispo,  Sonoma,  Stanislaus,  Sutter,  Tulare,  and  Yuba  Counties. 
t  Includes  Calaveras,    Contra  Costa,  Fresno,   Marin,   Mono,   Sacramento,   San  Benito,   San  Diego,   San  Joaquin, 

San   Luis    Obispo,   Santa   Barbara,   Santa   Clara,   Solano,    Sonoma,    Stanislaus,    Sutter,    Tulare,    and    Yuba 

Counties. 


Of  the  1956  clay  production,  15,711  short  tons,  worth  $144,191,  was 
kaolin;  14,860  short  tons,  worth  $104,191,  was  ball  clay;  606,192  short 
tons,  worth  $1,987,911,  was  fire  clay;  3,618  short  tons,  worth  $70,328, 
was  bentonite ;  8,936  short  tons,  worth  $49,458,  was  fullers  earth ;  and 
the  remainder  was  classed  as  miscellaneous  clay. 


Table  11.     Copper  produced  in  California  counties  during  1956  and  1957. 


1956 

1957* 

County 

Pounds 

Value 

Pounds 

Value 

1,255,500 
300 

2,700 
92,900 

**366,600 

$533,588 
127 

1,148 
39,482 

**155,805 

49,300 

34,200 

128,100 

1,400 

1,630,300 

100 

400 

18,700 

6,500 

2,900 

2,600 

6,900 

7,900 

t 

tt700 

$14,839 

El  Dorado 

10,294 

38,558 

422 

490,720 

30 

Los  Angeles,  Shasta,  Yubaf 

Madera,  San  Diegot 

Mono 

120 
5,629 
1,957 

Plumas 

Riverside 

873 

782 
2,077 

2,378 

Trinity 

t 

tt2H 

TOTAL 

1,718,000 

$730,150 

1,890,000 

$568,890 

*  Mine  production  of  copper  in  terms  of  recoverable  metal,  compiled  by  the  U.  S.  Bureau  of  Mines. 
**  Includes    Amador,    Calaveras,    Del    Norte,    El    Dorado,    Humboldt,    Madera,    Mariposa,    Plumas,    and    Shasta 
Counties. 

t  Production  of  counties  combined  to  avoid  revealing  output  of  individual  producer. 
tt  Not  distributed  by  county. 

t  Figures  not  available. 


Table  12. 
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Annual  poundage  and  value  of  copper  produced  in  California,  1882-1957. 


Year 

Pounds 

Value 

Year 

Pounds 

Value 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915. __ 

1916 

1917 

1918 

1919 

1920 

826,695 

1,600,862 

876,166 

469,028 

430,210 

1,600,000 

1,570,021 

151,505 

23,347 

3,397,405 

2,980,944 

239,682 

738,594 

225,650 

1,922,844 

13,638,626 

21,543,229 

23,915,486 

29,515,512 

34,931,788 

27,860,162 

19,113,861 

29,974,154 

16,997,489 

28,726,448 

32,602,945 

40,868,772 

65,727,736 

53,721,032 

36,838,024 

34,169,997 

34,471,118 

30,491,535 

40,968,966 

55,809,019 

48,534,611 

47,793,046 

22,162,605 

12,947,299 

$144,672 

265,743 

120,911 

49,248 

43,021 

192,000 

235,303 

18,180 

3,502 

424,675 

342,808 

21,571 

72,486 

21,901 

199,599 

1,540,666 

2,475,168 

3,990,534 

4,748,242 

5,501,782 

3,239,975 

2,520,997 

3,969,995 

2,650,605 

5,522,712 

6,341,387 

5,350,777 

8,478,142 

6,680,641 

4,604,753 

5,638,049 

5,343,023 

4,055,375 

7,169,567 

13,729,017 

13,249,948 

11,805,883 

4,122,246 

2,382,303 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1943 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL.. 

12,088,053 

22,883,987 

28,346,860 

52,089,349 

46,968,499 

33,521,544 

27,350,316 

25,162,304 

33,809,258 

26,534,752 

12,954,842 

1,417,536 

992,515 

590,638 

2,031,836 

9,991,799 

10,512,500 

1,613,491 

8,390,215 

12,833,363 

8,101,449 

2,138,149 

17,172,440 

25,584,865 

13,949,675 

8,377,352 

4,814,000 

962,000 

1,298,000 

1,292,000 

1,842,000 

1,600,000 

764,000 

724,000 

1,226,000 

1,718,000 

1,890,000 

$1,559,358 

3,090,582 

4,166,989 

6,823,704 

6,669,527 

4,693,014 

3,582,888 

3,623,360 

5,941,799 

3,449,522 

1,178,890 

89,307 

63,521 

47,252 

168,645 

919,245 

1,272,013 

158,122 

872,582 

1,450,170 

955,970 

258,716 

2,232,417 

3,453,957 

1,883,206 

1,357,131 

1,010,940 

208,754 

255,706 

268,736 

445,764 

387,200 

219,268 

213,580 

457,298 

730,150 

568,890 

1,283,914,000 

$201,995,580 

Coal 

Flat-lying,  lens-shaped  bodies  of  lignite  occnr  in  a  series  of  clay, 
shale,  and  sandstone  beds  comprising  the  lone  formation  of  middle 
Eocene  age.  The  lone  formation  is  exposed  in  isolated  patches  along 
the  western  foothills  of  the  Sierra  Nevada.  Its  lignite  content  is  par- 
ticularly high  near  lone,  Amador  County. 

The  coal  mined  in  California  during  1956  and  1957  came  from  a 
single  property  in  Amador  County.  It  was  the  lignite  variety  and  was 
not  used  as  a  fuel  but  as  a  source  of  montan  wax,  vandyke  brown,  and 
humic  acid.  The  montan  wax  is  used  as  an  insulator  in  electric  cable, 
in  polishes,  and  as  a  substitute  for  carnauba  wax  in  phonograph  rec- 
ords, candles,  and  waterproof  paints  and  varnishes.  The  vandyke  brown 
was  used  as  a  pigment  in  shoe  polishes  and  the  humic  acid  was  used 
as  a  soil  additive.  Annual  details  of  production  were  not  revealed. 

Copper 

Domestic  mine  production,  smelter  output  and  world  mine  produc- 
tion of  copper  established  new  highs  during  1956.  The  high  level  of 
consumption,  coupled  with  inadequate  supplies  during  the  early  part 
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of  the  year,  pushed  the  domestic  price  of  refined  copper  to  its  highest 
level  in  over  90  years,  namely  47^  cents  per  pound;  custom  smelters 
quoted  55  cents  per  pound.  Little  benefit  from  this  situation  accrued 
to  California  mines,  however,  as  California  copper  production  during 
recent  years  has  been  largely  a  by-product  of  mining  for  other  metals. 

Although  very  little  copper  was  produced  from  the  mines  in  the 
Shasta  copper-zinc  district,  exploration  programs  were  actively  pur- 
sued. The  exploration  work  included  aerial  photography,  detailed  geo- 
logic mapping,  geophysical  surveys,  and  diamond  core-drilling.  The 
installation  of  a  new  selective  flotation  plant  was  begun  at  the  Copper 
Bluff  mine,  Humboldt  County,  to  treat  the  zinc-copper  sulfide  ore 
mined  there  by  Providence  Tuolumne  Gold  Mines,  Inc. 

The  copper  produced  in  California  during  1956  totaled  1,718,000 
pounds  worth  $730,150,  compared  with  1,226,000  pounds  worth  $457,- 
298  in  1955.  Inyo  led  the  counties  of  the  state  with  its  output  of  copper 
recovered  as  a  by-product  from  mining  tungsten  ores.  Amador  County 
ranked  second,  the  ore  coming  from  a  copper  mine  in  the  Foothill  Cop- 
per Belt  of  the  Sierra  Nevada. 

Copper  ore  sold  or  treated  in  California  during  1956  totaled  14,866 
short  tons,  averaged  1.78  percent  copper,  and  yielded  529,500  pounds 
of  recoverable  copper.  This  ore  also  contained  a  total  of  292  ounces 
of  recoverable  gold  and  10,758  ounces  of  recoverable  silver.  The  aver- 
age value  of  the  ore  in  gold  and  silver  was  $1.34  per  ton.* 

Copper  production  in  1957  totaled  1,890,000  pounds  valued  at 
$568,890. 


Photo  2.  Copper  Bluff  copper-zinc  flotation  plant  near  Hoopa,  Humboldt  County. 
View  east,  showing-  office,  mill  building',  and  ore  bins.  Mine  and  mill  operated  by  the 
Providence  Tuolumne  Gold  Mines,  Ltd.  Photo  by  J.  C.  O'Brien. 


*  Mote,   R.  H.,  and  others,   1957,   Copper  industry  in   1956:   U.S.   Bur.   Mines,   Mineral 
market  report,  M.M.S.  No.  2682. 
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Diatomite 

Diatomite  is  a  light-colored,  light-weight  sedimentary  rock  com- 
posed chiefly  of  the  microscopic  tests  of  single-celled,  silica-secreting 
plants  called  diatoms.  California  leads  all  states  in  the  production  of 
diatomite,  and  Lompoc,  Santa  Barbara  Connty,  is  the  site  of  the  most 
extensive  diatomite  quarries  in  the  world. 

The  diatomite  produced  in  California  during  1956  and  1957  came 
from  properties  in  Los  Angeles,  Napa,  and  Santa  Barbara  Counties. 
The  1956  output  was  the  largest  in  both  quantity  and  value  of  any 
year  on  record.  Production  increased  to  a  new  high  in  1957  but  price 
declines  permitted  the  value  of  production  to  drop  below  the  peak 
reached  in  1956. 

The  diatomite  was  used  in  filters,  fillers,  insulation,  abrasives,  admix 
in  concrete,  and  in  the  manufacture  of  a  light-weight  concrete  aggre- 
gate. 

Feldspar 

The  feldspar  reported  shipped  in  California  during  1956  and  1957 
came  from  single  properties  in  Monterey  and  San  Bernardino  Coun- 
ties. The  material  from  San  Bernardino  County  was  crude  feldspar 
mined  from  a  pegmatite  dike  9  miles  northeast  of  Fremont  Peak. 

The  feldspar  from  Monterey  County  was  a  flotation  concentrate  re- 
covered as  a  by-product  in  the  cleaning  of  glass  sand.  Most  of  the 
feldspar  produced  in  California  is  used  in  the  glass  and  ceramic  in- 
dustries, but  some  is  used  in  the  enamel  industry,  and  as  an  abrasive 
in  soaps  and  cleaners. 

Fluorspar 

During  1956  no  fluorspar  was  reported  produced  in  California.  In 
1957  a  small  tonnage  of  fluorite  was  mined,  milled,  and  shipped  from 
a  property  in  San  Bernardino  County. 

Garnets 

During  1956  and  1957  no  abrasive  garnets  were  reported  from  Cali- 
fornia sources.  In  1955  a  small  tonnage  was  reported  shipped  from 
Inyo  County  and  was  sold  for  the  sand  blasting  of  ships,  airplanes, 
and  concrete  blocks.  The  garnets  were  recovered  from  tailings  of  tung- 
sten mills. 

Gem  Stones 

Gem  stones  are  rare  natural  materials  of  unusual  beauty  and  dura- 
bility. They  may  be  classed  as  precious  stones,  semi-precious  stones,  and 
organic  materials.  The  semi-precious  gem  stones  are  quite  numerous 
and  generally  are  relatively  rare  varieties  of  common  minerals. 

The  production  of  semi-precious  gem  stones  in  California  is  some- 
what irregular  and  uncertain.  Each  year,  however,  small  quantities 
of  semi-precious  gem  stones  are  collected  or  produced  by  mineral 
dealers,  hobbyists,  and  amateur  lapidarists  at  widely  scattered  local- 
ities throughout  the  state. 

An  estimated  value  of  $90,000  has  been  placed  on  specimens  re- 
ported during  1956  from  the  localities  listed  in  table  13.  During  1957 
the   estimate  was   increased   to   $100,000,   as   most   of   the   established 
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Table  IS.     Semi-precious  gems  and  mineral  specimens  reported 
in  California  during  1956. 

County  Mineral 

Amador Rhodonite 

Calaveras Copper  specimens 

Colusa Onyx  (chalcedony) 

Fresno Petrified  wood  and  chert 

Humboldt Jasper 

Imperial Paisley  agate,  petrified  palm  wood,  kyanite,  garnets,  sand  spikes,  and  fossil 

oyster  shells 

Inyo Amethyst,  quartz  crystals,  bloodstone 

Kern Jasper,  rhodonite 

Lake Jasper,  myrickite,  obsidian,  cinnabar,  and  clear  quartz  crystals  (Lake  County 

diamonds) 

Marin Fossil  whale  bone 

Mariposa Mariposite  and  ankerite 

Mendocino Jade  and  jasper 

Modoc Obsidian  and  petrified  wood 

Mono Geodes 

Monterey Jade  (nephrite) ,  rhodonite,  and  limestone 

Napa Onyx  (chalcedony),  and  jasper 

Placer Agate 

Riverside Fire  agate,  chalcedony,  jasper,  and  geodes 

San  Benito Benitoite,  jadeite,  jasper 

San  Bernardino Agate,  blue  agate,  jasper,  quartz  crystals,  opalite,  petrified  wood,  petrified 

palm,  amethyst,  moss  agate,  rhodonite,  and  chalcedony 

San  Diego Spessartite  garnet,  topaz,  tourmaline,  smokey  quartz 

San  Luis  Obispo Agate,  jade  (nephrite) 

San  Mateo Jasper 

Santa  Clara Jasper 

Siskiyou Jade  (nephrite),  and  calif ornite 

Tulare Quartz  crystals  and  chrysoprase 


dealers  reported  an  increase  in  crude  material  purchased  from  pros- 
pectors and  miners  for  resale. 

Gold 

In  1956  California  gold  production  dropped  23  percent  below  that 
of  the  previous  year  and  fell  to  the  lowest  point  since  1945.  The  1956 
production  totaled  193,816  fine  ounces  valued  at  $6,783,560.  California, 
formerly  the  leading  gold  producing  state,  now  ranks  behind  South 
Dakota,  Utah,  and  the  Territory  of  Alaska  in  annual  production. 

Lode  mines  accounted  for  59,369  fine  ounces  of  the  1956  production 
in  California,  valued  at  $2,077,915 ;  placer  mines  produced  134,447  fine 
ounces  valued  at  $4,705,645.  One  hundred  and  sixteen  lode  mines  in 
23  counties  and  76  placer  mines  in  21  counties  contributed  to  the  total 
California  production  during  the  year.  The  latter  figures  do  not  in- 
clude gold  recovered  by  snipers  and  miscellaneous  prospectors. 

Gold  production  continued  to  decline  in  1957,  and  dropped  to  the 
lowest  point  in  12  years.  A  total  of  170,885  ounces  was  produced, 
valued  at  $5,980,975.  Of  this  quantity,  121,617  fine  ounces  valued  at 
$4,256,595  came  from  placer  mines  (chiefly  large  bucket-line  dredges), 
and  49,268  fine  ounces  valued  at  $1,724,880  was  produced  by  lode 
mines. 

About  the  middle  of  the  year  underground  mining  was  suspended 
by  the  Idaho-Maryland  Mines  Corporation  at  its  Grass  Valley,  Nevada 
County,  properties.  The  mines  were  closed  and  much  of  the  surface 
equipment  was  sold.  Profitable  operation  was  no  longer  possible  with 
the  price  of  gold  pegged  at  $35.00  per  ounce. 
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Table  15.     Annual  quantity  and  value  of  gold  produced  in  California,  1848-1957. 

(Figures  from  1903-23  prepared  by  U.  S.  Geological  Survey;  1924-57,  by  U.  S.  Bureau  of  Mines. 
Values  calculated  on  the  following  bases:  1848-1932,  inclusive,  average  weighted  price  of  $20.6718  per 
fine  oz.;  1933,  average  weighted  price  of  $25.56  per  fine  oz.;  1934,  average  weighted  price  of  $34.95  per 
fine  oz.;  1935-57,  $35.00  per  fine  oz.) 


Year 


1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


Fine  ounces 


11,866 

491,072 

1,996,586 

3,673,512 

3,932,631 

3,270,803 

3,358,867 

2,684,106 

2,782,018 

2,110,513 

2,253,846 

2,217,829 

2,133,104 

2,026,187 

1,879,595 

1,136,897 

1,164,455 

867,405 

828,367 

883,591 

849,265 

881,830 

844,537 

845,493 

748,951 

726,554 

835,186 

816,377 

735,169 

798,249 

911,343 

949,439 

968,986 

929,920 

829,458 

1,176,329 

657,900 

612,478 

711,911 

657,349 

616,000 

542,425 

595,486 

615,759 

608,166 

606,664 

670,636 

741,798 

831,158 

767,779 

769,476 

741,881 

767,390 

821,845 

818,037 

788,544 


Value 


$245,301 
10,151,360 
41,273,106 
75,938,232 
81,294,700 
67,613,487 
69,433,931 
55,485,395 
57,509,411 
43,628,172 
46,591,140 
45,846,599 
44,095,163 
41,884,995 
38,854,668 
23,501,736 
24,071,423 
17,930,858 
17,123,867 
18,265,452 
17,555,867 
18,229,044 
17,458,133 
17,477,885 
15,482,194 
15,019,210 
17,264,836 
16,876,009 
15,610,723 
16,501,268 
18,839,141 
19,626,654 
20,030,761 
19,223,155 
17,146,416 
24,316,873 
13,600,000 
12,661,044 
14,716,506 
13,588,614 
12,750,000 
11,212,913 
12,309,793 
12,728,869 
12,571,900 
12,538,780 
13,863,282 
15,334,317 
17,181,562 
15,871,401 
15,906,478 
15,336,031 
15,863,355 
16,989,044 
15,910,320 
16,300,653 


Year 


1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL. 


Fine  ounces 


901,484 
914,217 
906,182 
809,214 
907,590 
979,007 
953,734 
954,870 
953,640 
987,187 
999,113 
1,085,646 
1,035,745 
971,733 
799,588 
807,667 
692,297 
759,721 
709,678 
647,210 
636,140 
632,035 
576,798 
564,586 
521,740 
412,479 
457,200 
523,135 
569,167 
613,579 
719,064 
890,430 
1,077,442 
1,174,578 
1,311,129 
1,435,264 
1,455,671 
1,408,793 
847,997 
148,328 
117,373 
147,938 
356,824 
431,415 
421,473 
417,231 
412,118 
339,732 
258,176 
234,591 
237,886 
251,737 
193,816 
170,885 


105,235,291 


Value 


$18,633,676 

18,898,545 

18,732,452 

16,727,928 

18,761,559 

20,237,870 

19,715,440 

19,738,908 

19,713,478 

20,406,958 

20,653,496 

22,442,296 

21,410,741 

20,087,504 

16,528,953 

16,695,955 

14,311,043 

15,704,822 

14,670,346 

13,379,013 

13,150,175 

13,065,330 

11,923,481 

11,671,018 

10,785,315 

8,526,703 

9,451,162 

10,814,162 

11,765,726 

15,683,075 

25,131,284 

31,165,050 

37,710,470 

41,110,230 

45,889,515 

50,234,240 

50,948,485 

49,307,755 

29,679,895 

5,191,480 

4,108,055 

5,177,830 

12,488,840 

15,099,525 

14,751,555 

14,603,085 

14,424,130 

11,890,620 

9,036,160 

8,210,685 

8,326,010 

8,810,795 

6,783,560 

5,980,975 


$2,384,979,386 


At  the  same  time  in  1957  the  Empire-Star  Mines  in  Grass  Valley 
were  permanently  closed,  as  the  company  was  nnable  to  resolve  the 
labor  strike  which  had  been  in  effect  for  abont  a  year.  High-grade  lode 
gold  mines  in  El  Dorado,  Sierra,  and  Siskiyou  Counties  continued  to 
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Photo  3.     Cassidy  adit  portal  and  mine  buildings  at  the  Brush  Creek  gold  mine, 
Sierra  County  ;  view  south.  Photo  by  W.  B.  Clark. 


operate.  Although  reduced  in  number,  large  bucket-line  dredges  pro- 
duced gold  from  the  placers  of  Sacramento,  Trinity,  and  Yuba  Coun- 
ties. 

Granite 

See  Stone. 

Gypsum 

California  supplied  14  percent  of  the  national  output  of  crude  gyp- 
sum in  1956  and  production  in  the  state  increased  to  new  record  high 


Table  16.     Gypsum  produced  in  California,  counties  during  1956  and  1957. 


1956 

1957 

County 

Short  tons 

Value 

Short  tons 

Value 

Kern 

426,608 
972,782 

$769,264 
2,632,342 

472,953 
795,068 

$814,805 
2,180,301 

TOTAL-. 

1,399,390 

$3,401,606 

1,268,021 

$2,995,106 

Includes  Imperial,  Kings,  Merced,  Riverside,  San  Luis  Obispo,  and  Ventura  Counties. 
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Table  17. 
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Annual  tonnage  and  value  of  gypsum  produced  in  California,  1887-1957. 


Year 

Short  tons 

Value 

Year 

Short  tons 

Value 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

2,700 

2,500 

3,000 

3,000 

2,000 

2,000 

1,620 

2,446 

5,158 

1,310 

2,200 

3,100 

3,663 

2,522 

3,875 

10,200 

6,914 

8,350 

12,859 

21,000 

8,900 

34,600 

30,700 

45,294 

31,457 

37,529 

47,100 

29,734 

20,200 

33,384 

30,825 

19,695 

19,813 

20,507 

37,412 

47,084 

86,410 

$27,000 

25,000 

30,000 

30,000 

20,000 

20,000 

14,280 

24,584 

51,014 

12,580 

19,250 

23,600 

14,950 

10,088 

38,750 

53,500 

46,441 

56,592 

54,500 

69,000 

57,700 

155,400 

138,176 

129,152 

101,475 

117,388 

135,050 

78,375 

48,953 

59,533 

56,840 

37,176 

50,579 

92,535 

78,875 

188,336 

289,136 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL-- 

25,569 

107,613 

114,868 

94,630 

104,790 

140,844 

116,865 

88,354 

46,867 

59,235 

58,149 

70,833 

143,549 

186,160 

161,996 

219,672 

314,843 

432,784 

425,268 

475,967 

558,488 

442,133 

618,007 

811,798 

962,038 

753,581 

962,373 

1,092,883 

1,236,430 

1,199,489 

1,161,502 

1,307,625 

1,399,390 

1,268,021 

$53,210 

172,444 

211,337 

292,090 

200,567 

396,951 

243,507 

199,198 

93,818 

120,451 

113,606 

151,807 

282,703 

384,431 

327,821 

437,343 

599,944 

854,184 

791,892 

916,883 

949,833 

954,696 

1,431,884 

1,996,157 

2,354,390 

1,852,452 

2,462,604 

2,602,758 

2,721,134 

2,855,983 

2,803,862 

3,273,724 

3,401,606 

2,995,106 

17,844,705 

$41,956,184 

points  during  the  year.  The  gypsum  production  in  California  during 
1956  totaled  1,399,390  short  tons  worth  $3,401,606  and  came  from  12 
properties  in  six  counties.  A  total  of  705,942  short  tons  of  gypsum  was 
sold  in  the  state  as  a  soil  conditioner  in  1956.  Production  in  1957  was 
1,268,021  short  tons,  valued  at  $2,995,106. 


Iodine 

Iodine  is  recovered  annually  from  water  coming  from  oil  wells  in 
the  Dominguez,  Seal  Beach,  Venice,  and  Signal  Hills  oil  fields  by  two 
plants  in  Los  Angeles  County.  Part  of  the  water  coming  from  wells  in 
Seal  Beach  field  is  credited  to  Orange  County.  The  rest  of  the  wells 
are  in  Los  Angeles  County. 

Iron  Ore 

The  iron  ore  mined  and  shipped  in  California  in  1956  totaled  2,414,- 
277  long  tons,  compared  with  1,776,536  long  tons  in  1955.  The  1956 
iron  ore  output  was  the  largest  in  both  quantity  and  value  of  any  year 
on  record,  and  came  from  one  property  in  Riverside  County  and  two 
properties  in  San  Bernardino  County.  The  ore  mined  in  Riverside 
County  and  part  of  that  from  San  Bernardino  County  was  shipped  to 
the  Kaiser  steel  mills  at  Fontana.  The  remainder  of  the  ore  mined  in 


REPORT  55  OF  STATE  MINERALOGIST 


129 


San  Bernardino  Comity  was  shipped  to  cement  mills  to  be  used  in  the 
manufacture  of  certain  cements. 

Production  in  1957  showed  an  increase  over  the  preceding  year  and 
was  at  an  all-time  high. 

A  second  ore  beneficiation  plant  was  completed  and  placed  ''on 
stream"  at  the  Eagle  Mountain  mine  in  1957.  Ore  from  various  mines 
in  San  Bernardino  County  also  was  shipped  to  the  Kaiser  steel  plant 
at  Fontana,  where  a  huge  expansion  program  was  initiated.  A  fourth 
blast  furnace  is  being  added  to  the  plant,  as  well  as  other  facilities 
which  will  increase  steel-producing  capacity  by  40  percent. 

Lead 

Recoverable  lead  shipped  to  smelters  from  California  mines  totaled 
18,592,000  pounds  in  1956,  and  was  worth  $2,918,944.  Most  of  the  lead 
mined  in  1955  and  1956  came  from  the  mines  at  Darwin  and  Shoshone, 
Inyo  County. 

Falling  prices  for  lead  (from  16  cents  in  January  to  13J  cents  in 
June,  per  pound)  and  zinc  (from  13^  cents  in  January  to  10^  cents  in 
June,  per  pound)  forced  closing  of  these  mines  about  mid-year  in  1957. 
The  1957  lead  production  totaled  6,916,000  pounds,  valued  at  $988,988. 

Lime 

The  1956  lime  output  was  the  largest  in  quantity  and  value  of  any 
year  on  record ;  it  totaled  302,479  short  tons  worth  $5,077,951,  as  com- 
pared with  the  268,009  short  tons,  worth  $4,372,789,  produced  in  1955. 

The  lime  manufactured  during  1956  came  from  kilns  of  two  com- 
panies in  San  Bernardino  County  and  one  company  each  in  El  Dorado, 
Monterey,  and  Tuolumne  Counties.  Most  of  California's  lime  is  used 
in  refractories  or  by  the  chemical  and  metallurgical  industries.  Only 
a  small  percentage  is  used  in  the  building  industry  and  a  very  small 
percentage  in  agriculture. 

The  output  of  lime  in  California  increased  again  in  1957  to  a  total 
of  325,309  short  tons  valued  at  $5,407,588.  The  use  of  chemical  and 
industrial  lime  increased  during  the  year,  while  lime  used  in  refrac- 
tories and  in  the  building  trades  declined. 


Table  18.     Lead  produced  in  California  counties  during  1956  and  1957. 


1956 

1957* 

County 

Pounds 

Value 

Pounds 

Value 

18,523,400 
500 

34,500 
t33,600 

$2,908,174 
79 

5,416 
t5,275 

200 

35,600 

3,600 

3,300 

6,829,500 

12,800 
31,000 

$29 

El  Dorado.    

5,091 

Humboldt 

515 

472 

Inyo 

976,618 

Mono 

1,830 
4,433 

Other  counties 

TOTAL 

18,592,000 

$2,918,944 

6,916,000 

$988,988 

*  Mine  production  of  lead  in  terms  of  recoverable  metal;  compiled  by  the  U.  S.  Bureau  of  Mines. 
f  Includes  Amador,  El  Dorado,  and  Shasta  Counties. 
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Table  19.     Annual  poundage  and  value  of  lead  produced  in  California,  1877-1957. 

(Poundage  figures,  1877-81,  inclusive,  after  C.  E.  Siebenthal,  Mineral  Resources  U.  S.,  1912,  pt.  1, 
p.  339;  value  figures,  1877-81,  from  quotations  in  Engineering  and  Mining  Journal;  poundage,  1882, 
estimated;  poundage  and  value  figures,  1883-86  inclusive,  from  Mineral  Resources  U.  S.;  figures  from 
1887  to  1946  compiled  by  State  Division  of  Mines;  1947  to  date  U.  S.  Bureau  of  Mines. 


Year 

Pounds 

Value 

Year 

Pounds 

Value 

1877 

7,836,000 

$391,800 

1919 

4,139,562 

$219,397 

1878 

8,640,000 

328,320 

1920 

4,903,738 

392,300 

1879 

4,502,000 

191,335 

1921 

1,149,051 

51,707 

1880 

4,200,000 

215,460 

1922 

6,511,280 

358,120 

1881 

6,680,000 

325,316 

1923 

9,934,522 

695,416 

1882 

4,000,000 

196,800 

1924 

4,984,387 

398,751 

1883 

3,400,000 

145,520 

1925 

7,352,422 

639,661 

1884 

3,200,000 

120,512 

1926 

8,067,873 

645,429 

1885 

2,000,000 

80,900 

1927 

2,748,440 

173,151 

1886 

2,000,000 

93,400 

1928 

1,882,795 

109,102 

1887 

1,160,000 

52,200 

1929 

1,428,777 

90,014 

1888 

900,000 

38,250 

1930 

3,542,796 

176,241 

1889 

840,000 

35,720 

1931 

3,934,240 

245,568 

1890 

800,000 

36,000 

1932 

2,418,626 

72,480 

1891 

1,140,000 

49,020 

1933 

772,463 

28,583 

1892 

1,360,000 

54,400 

1934 

804,911 

29,655 

1893 

666,000 

24,975 

1935 

1,142,405 

45,695 

1894 

950,000 

28,500 

1936 

1,098,545 

50,533 

1895 

1,592,400 

49,364 

1937 

2,402,110 

141,724 

1896 

1,293,500 

38,805 

1938 

1,003,096 

46,142 

1897 

596,000 

20,264 

1939 

1,061,294 

49,880 

1898 

655,000 

23,907 

1940 

3,092,636 

154,632 

1899 

721,000 

30,642 

1941 

6,900,851 

393,348 

1900 

1,040,000 

41,600 

1942 

10,329,176 

692,054 

1901 

720,500 

28,820 

1943 

11,811,034 

885,827 

1902 

349,440 

12,230 

1944 

11,408,381 

912,670 

1903 

110,000 

3,960 

1945 

14,504,767 

1,247,410 

1904 

124,000 

5,270 

1946 

20,432,630 

2,227,157 

1905 

533,680 

25,083 

1947 

20,160,000 

2,903,040 

1906 

338,718 

19,307 

1948 

18,220,000 

3,261,380 

1907 

328,681 

16,690 

1949 

20,636,000 

3,260,488 

1908 

1,124,483 

46,663 

1950 

31,662,000 

4,274,370 

1909  ... 

2,685,477 

144,897 

1951 

27,934,000 

4,832,582 

1910 

3,016,902 

134,082 

1952 

22,398,000 

3,606,078 

1911 

1,403,839 

63,173 

1953 

17,328,000 

2,269,968 

1912 

1,370,067 

61,653 

1954 

5,342,000 

731,854 

1913 

3,640,951 

160,202 

1955 

16,530,000 

2,462,970 

1914 

4,697,400 

183,198 

1956 

18,592,000 

2,918,944 

1915... 
1916 

4,796,299 
12,392,031 

225,426 
855,049 

1957 

6,916,000 

988,988 

1917 

21,651,352 

1,862,016 

TOTAL.. 

488,501,397 

$50,100,044 

1918 

13,464,869 

956,006 

Limestone 

Industrial  limestone  includes  stone  used  in  fluxing,  in  refractories,  as 
filler,  in  the  sugar  industry,  in  paint,  in  asphalt,  in  agriculture,  on 
poultry  farms,  in  glass-making,  in  the  chemical  industry,  in  whiting, 
and  in  the  building  industry  (roofing  granules,  stucco,  terrazzo  chips, 
etc. )  and  in  many  other  industries. 

Production  in  1956  originated  at  quarries  in  El  Dorado,  Monterey, 
Riverside,  San  Benito,  San  Bernardino,  San  Luis  Obispo,  San  Mateo, 
Santa  Clara,  Santa  Cruz,  Shasta,  Tuolumne,  and  Ventura  Counties. 
The  material  from  Ventura  County  and  part  of  that  from  San  Mateo 
and  Santa  Clara  County  was  shells.  The  dolomite  from  San  Benito 
County  and  some  of  that  from  Monterey,  San  Bernardino  and  Tuol- 
umne Counties  is  included  in  the  figures  on  stone. 
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Table  20.     Annual  tonnage  and  value  of  lime  produced  in  California,  1894-1957.* 


Year 

Short  tons 

Value 

Year 

Short  tons 

Value 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

37,350 
39,776 
30,275 
28,780 
29,786 
29,985 
31,252 
31,738 
44,866 
49,659 
57,945 
61,700 
68,927 
68,422 
36,639 
52,075 
47,951 
42,959 
52,212 
61,344 
43,996 
35,653 
49,364 
50,073 
43,684 
42,070 
46,314 
46,353 
57,875 
70,894 
62,029 
61,922 
63,568 

$318,700 
386,094 
261,505 
252,900 
254,010 
314,575 
283,699 
334,688 
369,616 
418,280 
571,749 
555,322 
763,060 
756,376 
379,243 
577,824 
477,683 
390,988 
464,440 
528,547 
378,663 
286,304 
390,475 
311,380 
461,315 
552,043 
557,232 
610,619 
671,747 
788,834 
703,355 
685,528 
670,837 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL __ 

60,498 

56,616 

42,834 

47,662 

36,189 

27,510 

33,425 

32,500 

59,731 

64,275 

69,532 

70,578 

87,288 

101,395 

110,719 

98,548 

86,332 

82,247 

91,825 

103,628 

181,296 

179,257 

153,483 

171,440 

203,344 

238,957 

301,422 

212,381 

268,009 

302,479 

325,309 

$631,497 

547,919 

417,101 

452,084 

360,523 

254,223 

271,619 

309,765 

573,212 

633,678 

681,277 

683,403 

849,122 

902,322 

996,514 

961,803 

922,800 

883,009 

997,236 

1,040,592 

2,615,599 

3,026,941 

2,516,262 

2,722,835 

3,366,959 

3,752,738 

4,653,303 

3,387,981 

4,372,789 

4,077,951 

5,407,588 

5,481,145 

$69,018,276 

*  Figures  from  1894  to  1946  by  California  Division  of  Mines;  1947  to  1957,  by  U.  S.  Bureau  of  Mines. 


In  addition,  1,259,540  short  tons  of  limestone  valued  at  $17,354,910 
was  used  in  the  manufacture  of  lime  and  cement  during  1956. 

Substantial  quantities  of  crushed  limestone  were  used  also  in  road 
building,  as  drain  rock,  as  fill  material,  and  for  other  related  purposes. 
The  quantity  and  value  of  this  material  is  also  included  in  the  figures 
for  stone. 

In  1957,  11,860,832  short  tons  of  limestone  valued  at  $16,489,192  was 
used  in  the  manufacture  of  lime  and  cement. 

Lithium  Salts 

Since  1938  lithium  salts  have  been  produced  from  the  brines  of 
Searles  Lake  in  San  Bernardino  County.  The  crude  material  recovered 
from  these  brines  was  a  sodium  lithium  phosphate.  Lithium  minerals 
(chiefly  lepidolite  with  some  amblygonite)  were  mined  from  the  peg- 
matite dikes  in  the  Pala  district,  San  Diego  County,  from  1899  to  1929. 

Magnesite 

During  1956  a  small  tonnage  of  crude  magnesite  was  mined  from 
the  Western  mine  on  Red  Mountain,  Santa  Clara  County,  and  shipped 
to  a  chemical  company  in  Alameda  County.  No  production  was  re- 
ported in  1957. 
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Table  21.     Quantity  and  value  of  limestone  used  in  various  industries. 


Cement 

Aggregate  etc. 

Sugar  refineries 

Year 

Tons 

Value 

Tons 

Value 

Tons 

Value 

1957 

1956. . 

11,165,200 
11,583,084 
10,462,734 
9,150,155 
8,932,829 
8,358,055 

$14,685,783 
16,119,212 
15,514,339 
16,017,315 

1,066,563 
971,047 
724,238 
799,816 
821,545 

$1,112,229 

1,025,277 

827,107 

876,453 

869,280 

* 
153,206 
146,506 
162,218 
133,664 

* 
465,321 

1955 

533,245 

1954 

1953 

577,988 
455,318 

1952 

1951 

1950 

Metallurgical  flux 

Roofing  granules  etc. 

Agriculture 

Year 

Tons 

Value 

Tons 

Value 

Tons 

Value 

1957 

1956 

1955 

1954 

1953 

1952 

1951 

298,294 
52,240 
61,501 

238,787 
63,021 

$898,458 
171,561 
223,682 
736,293 
185,092 

69,817 
37,083 
60,096 
41,802 
24,951 

$694,815 
381,626 
425,055 
484,946 
253,024 

78,259 
96,508 
84,504 
81,185 
69,766 

$668,345 
607,638 
561,619 
515,307 
479,311 

1950 

Dimension  stone 

Lime 

Miscellaneous 

Year 

Tons 

Value 

Tons 

Value 

Tons 

Value 

1957 

1956 

1955 

1954 

1953- 

852 
1,957 
4,502 
5,335 

$5,494 

7,832 

98,230 

105,726 

695,632 
676,456 
514,818 
417,036 
477,914 

$1,803,407 

1,235,698 

917,095 

1,212,232 

674,539 
443,579 
286,893 
373,282 
601,064 

$1,863,496 

1,150,923 

992,941 

1,277,102 

2,089,196 

1952 

1951... 

1950 

Whiting 

Total  limestone  used, 
less  cement  and  lime 

Total 

Year 

Tons 

Value 

Tons 

Value 

Tons 

Value 

1957. _ 

52,256 
97,954 
100,998 
21,888 
25,306 

$619,288 
945,185 
863,124 
283,435 
367,631 

2,240,580 
1,853,574 
1,469,238 
1,724,313 
1,739,317 
1,628,462 
1,167,434 
1,065,439 

$5,862,125 
4,755,363 
4,525,003 
4,857,250 
4,698,551 
4,160,209 
3,614,491 
2,899,767 

14,101,412 
14,113,114 
12,446,790 
11,291,504 

$22,351,315 

1956 

1955- 

22,110,273 
20,956,437 

1954  . 

22,086,797 

1953 

1952. . 

1951 

1950- ._ 

I  Deluded  with  Miscellaneous. 

From  captive  quarries;  figures  not.  reported  by  operators. 
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Magnesium  Salts 

Magnesium  salts,  reduced  from  sea  water  and  salt  works  bittern  at 
plants  on  San  Francisco  Bay,  Monterey  Bay,  and  San  Diego  Bay,  were 
recovered  in  1956.  Thev  totaled  66,007  short  tons  MgO  equivalent, 
worth  $4,531,777. 

The  plant  in  Alameda  County  on  San  Francisco  Bay  and  the  one 
on  Monterey  Bay  produced  a  caustic  magnesia  compound  and  a  dead 
burned  magnesia  compound;  the  former  compound  was  sold  to  the 
plastic  and  insulation  trade ;  the  latter  was  used  in  refractories  for 
metallurgical  plants.  The  plant  in  San  Mateo  County  produced  mag- 
nesium salts  used  in  the  drug  and  rubber  trades;  the  plant  in  San 
Diego  County  produced  magnesium  chloride  crystals. 

In  1957  production  totaled  74,558  short  tons  valued  at  $5,314,882. 

Manganese  Ore 

Manganese  ore  with  35  percent  or  greater  Mn  content  shipped  from 
California  mines  in  1956  totaled  6,888  short  tons,  worth  $614,631. 
The  1956  output  came  from  19  properties  in  seven  counties. 


Table 


Manganese  ore  and  concentrates  produced  in  California 
counties  during  1956. 


County 

Short  tons 

Value 

Riverside 

Trinity   .    . 

4,757 

507 

1,624 

$433,913 
44,722 

135,995 

TOTAL  _ 

6,888 

$614,630 

*  Includes  Lake,  Mendocino,  Plumas,  San  Bernardino,  and  San  Luis  Obispo  Counties. 


Production  from  the  California  manganese  mines  increased  in  1957 
and  was  channeled  into  the  U.  S.  Government  stockpile.  High-grade 
ore  was  produced  chiefly  from  mines  in  Riverside  County;  smaller 
quantities  come  from  mines  in  Plumas,  Imperial,  San  Bernardino, 
Inyo,  and  San  Luis  Obispo  Counties. 

Concentrates  were  produced  chiefly  from  ore  mined  in  Imperial 
County.  A  relatively  smaller  quantity  was  produced  from  ore  mined 
in  Riverside  County.  The  production  of  high-grade  ore  and  concen- 
trates totaled  9,009  short  tons,  valued  at  $802,310. 

Low-grade  ore  (less  than  35  percent  Mn)  and  concentrates  seeking 
other  markets  were  produced  totaling  155  short  tons,  valued  at  $5,814. 
This  ore  was  produced  in  Lake  and  San  Bernardino  Counties. 

By  the  end  of  1957  the  U.  S.  Government  had  purchased  16,718,218 
long  ton  units  of  recoverable  manganese  under  its  carlot  program  for 
ore  from  domestic  mines.  The  allotment  under  this  program  remained 
at  28,000,000  long  ton  units  of  manganese. 

Marl 

During  1956  and  1957  no  marl  was  reported  produced  in  California. 
The  marl  mined  in  1955  came  from  a  single  property  in  Fresno  County 
and  was  sold  as  a  soil-conditioning  mineral. 
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Table  23.     Annual  tonnage  and  value  of  manganese  produced 
in  California,  1887-1957. 

(Tonnage  figures  used  in  this  table  represent  net  tons  of  2,000  pounds.)  NOTE:  Where  necessary 
in  order  to  conceal  output  of  individual  producers,  production  figures  combined  to  cover  a  2-year  period 
(1928-29,  etc.). 


Year 

Tons 

Value 

Year 

Tons 

Value 

1887 

1888 ••_. 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902__: 

1903_._ 

1904 

1905 . 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1,000 

1,500 

53 

386 

705 

300 

270 

523 

880 

518 

504 

440 

295 

131 

425 

870 

1 

60 

0 

1 

1 

321 

3 

265 

2 

22 

0 

150 

4,013 

13,404 

15,515 

26,075 

11,569 

$9,000 

13,500 

901 

3,176 

3,830 

3,000 

4,050 

5,512 

8,200 

3,415 

4,080 

2,102 

3,165 

1,310 

4,405 

7,140 

25 

900 

0 

30 

25 

5,785 

75 

4,235 

40 

400 

0 

1,500 

49,098 

274,601 

396,659 

979,235 

451,422 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928-29 

1930-31 

1932-33 

1934-35 

1936-38 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946-48 

1949 

1950 

1951 

1952 \ 

1953 J 

1954 

1955 

1956 

1957 

TOTAL,  . 

2,892 

1,005 

540 

690 

1,115 

832 

235 

0 

733 

207 

0 

432 

0 

6 

314 

3,565 

17,362 

25,729 

30,263 

1,875 

0 

666\ 

677/ 

0 

*27,204 

37,651 

27,775 

6,888 

9,165 

$62,323 

12,210 

7,650 

10,620 

25,785 

19,450 

4,700 

0 

8,216 

2,576 

0 

4,630 

0 

45 

3,206 

75,057 

505,190 

957,317 

1,098,555 

86,270 

0 

*15,384 

0 

*1, 265,216 

1,543,267 

1,201,807 

614,631 

808,124 

278,023 

$10,573,045 

Combined  to  conceal  output  of  individual  producers. 


Table  2Jf.     Mercury  produced 

in  California  counties  during  1956. 

1956 

County 

Flasks  (76  lbs.) 

Value 

Fresno 

26 

2,482 

105 

2,914 

117 

1,905 

*1,468 

$6,758 

Lake  _          _    __ 

645,121 

27,292 

San  Benito 

757,407 

San  Luis  Obispo     __ 

30,411 

Santa  Clara 

495,148 

Other  counties       _ 

*381,562 

TOTAL 

9,017 

$2,343,699 

Includes  Del  Norte, 
Trinity  Counties. 


Kings,  Marin,  Merced,  Monterey,   San  Mateo,  Santa  Barbara,   Sonoma,  Stanislaus,  and 
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Mercury  (Quicksilver) 

As  in  the  past,  California  led  the  nation  in  the  output  of  mercury. 
During  1956  mercury  was  produced  from  48  mines  in  16  counties; 
it  totaled  9,017  flasks  of  76  pounds,  worth  $2,343,699.  Production  was 
off  about  9  percent  from  1955. 

At  the  Mount  Jackson  mine  in  Sonoma  County  production  was  sus- 
pended in  favor  of  an  exploration  program  in  the  later  part  of  the 
year.  A  number  of  California  mines  were  granted  exploration  con- 
tracts under  the  U.  S.  Government  DMEA  program,  namely:  Abbott, 
Lake  County;  Harrison,  Napa  and  Yolo  Counties;  Buena  Vista,  San 
Luis  Obispo  County;  Mount  Jackson,  Sonoma  County;  and  Toyon, 
Napa  County. 


Photo  4.  Furnace  plant  for  roasting-  cinnabar  at  Falcon  mercury  mine,  in  Santa 
Ynez  River  Valley  2  miles  west  of  Gibraltar  Dam,  Santa  Barbara  County.  Photo 
shows  rotary  kiln,  vertical  condensers,  and  mine  ore  trestle ;  tracks  in  foreground 
lead  to  calcine  dump. 

In  1957  California  mercury  production  was  the  highest  since  1947. 
Although  the  quoted  price  for  mercury  (New  York)  dropped  from 
$255  per  flask  in  July  to  $230  in  November  1957,  the  value  of  the  mine 
output  increased  to  the  highest  point  since  1943.  In  1957  California 
production  totaled  16,511  flasks,  valued  at  $4,077,887 — up  83  percent 
in  quantity  and  74  percent  in  value  over  the  previous  year. 

The  large  mines  reaped  the  benefits  of  earlier  exploration  work  in 
increased  production  and  some  new  small  mines  were  added  to  the 
production  list.  At  New  Idria,  San  Benito  County,  nearly  all  recent 
production  has  come  from  the  new  "West  Idria"  section  of  the  mine. 
Here,  new  ore  has  been  found  in  the  Franciscan  sandstone  on  the 
west  side  of  the  thrust  fault,  an  area  previously  considered  barren. 

Exploitation  and  development  continued  on  the  600-foot  level  at  the 
Altoona  mine  in  Trinity  County  and  in  November  1957  the  mine  was 
optioned  to  Rare  Metals  Corporation  of  America. 
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Table  25.     Annual  quantity  and  value  of  mercury  produced  in  California,  1850-1957. 

(Flasks  as  tabulated  herein,  contained  76^  lbs.  from  1850  to  May  1904,  inclusive;  75  lbs.  from 
June  1904  to  1927,  inclusive;  76  lbs.  from  1928  to  date.  Sources  of  information  used  in  preparing  this 
table  are:  1850-83,  a  table  by  J.  B.  Randol  published  in  Report  4  of  the  State  Mineralogist,  p.  336;  1883- 
93,  reports  of  the  U.  S.  Geological  Survey;  1894  to  1946  compiled  by  State  Division  of  Mines;  1947  to 
1957,  compiled  by  U.  S.  Bureau  of  Mines  cooperating  with  State  Division  of  Mines.) 


Average 

Average 

price 

price 

Year 

Flasks 

Value 

per  flask 

Year 

Flasks 

Value 

per  flask 

1850_._ 

7,723 

$768,052 

$99  45 

1905. ._ 

24,655 

$886,081 

$35  94 

1851... 

27,779 

1,859,248 

66  93 

1906. ._ 

19,516 

712,334 

36  50 

1852... 

20,000 

1,166,600 

58  33 

1907... 

17,379 

663,178 

38  16 

1853... 

22,284 

1,235,648 

55  45 

1908__- 

18,039 

763,520 

42  33 

1854. _. 

30,004 

1,663,722 

55  45 

1909... 

16,217 

773,788 

47  71 

1855... 

33,000 

1,767,150 

53  55 

1910... 

17,665 

799,002 

45  23 

1856. ._ 

30,000 

1,549,500 

51  65 

1911... 

19,109 

879,205 

46  01 

1857... 

28,204 

1,374,381 

48  73 

1912... 

20,600 

866,024 

42  04 

1858__- 

31,000 

1,482,730 

47  83 

1913.-. 

15,661 

630,042 

40  23 

1859__. 

13,000 

820,690 

63  13 

1914-_. 

11,373 

557,846 

49  05 

1860. ._ 

10,000 

535,500 

53  55 

1915__- 

14,199 

1,157,449 

81  52 

1861. _. 

35,000 

1,471,750 

42  05 

1916_-_ 

21,427 

2,003,425 

93  50 

1862... 

42,000 

1,526,700 

36  35 

1917--. 

24,382 

2,396,466 

98  29 

1863___ 

40,531 

1,705,544 

42  08 

1918--. 

22,621 

2,579,472 

114  03 

1864_._ 

47,489 

2,179,745 

45  90 

1919-.- 

15,200 

1,353,381 

89  04 

1865... 

53,000 

2,432,700 

45  90 

1920-_- 

10,278 

775,527 

75  45 

1866... 

46,550 

2,473,202 

53  13 

1921..- 

3,157 

140,666 

44  56 

1867. _. 

47,000 

2,157,300 

45  90 

1922... 

3,466 

191,851 

55  35 

1868. __ 

47,728 

2,190,715 

45  90 

1923___ 

5,458 

332,851 

60  98 

1869___ 

33,811 

1,551,925 

45  90 

1924-.- 

7,948 

543,080 

68  33 

1870. __ 

30,077 

1,725,818 

57  38 

1925-. 

7,683 

621,831 

80  81 

1871... 

31,686 

1,999,387 

63  10 

1926-. 

5,892 

516,382 

87  64 

1872... 

31,621 

2,084,773 

65  93 

1927.-. 

6,488 

714,418 

111  67 

1873. __ 

27,642 

2,220,482 

80  33 

1928_ __ 

7,107 

844,649 

118  84 

1874___ 

27,756 

2,919,376 

105  18 

1929-- 

10,152 

1,195,705 

117  78 

1875. __ 

50,250 

4,228,538 

84  15 

1930__- 

11,374 

1,255,257 

110  36 

1876._. 

75,074 

3,303,256 

44  00 

1931__- 

13,478 

1,121,624 

83  22 

1877... 

79,396 

2,961,471 

37  30 

1932--- 

5,349 

279,780 

52  30 

1878. _ _ 

63,880 

2,101,652 

32  90 

1933--_ 

4,102 

229,472 

55  94 

1879-.. 

73,684 

2,194,674 

29  85 

1934___ 

7,946 

534,135 

67  22 

1880- __ 

59,926 

1,857,706 

31  00 

1935__- 

9,353 

628,590 

67  23 

1881. ._ 

60,851 

1,815,185 

29  83 

1936_-- 

8,758 

671,055 

76  62 

1882. __ 

52,732 

1,488,624 

28  23 

1937-_- 

9,995 

837,789 

83  82 

1883_ _ _ 

46,725 

1,343,344 

28  75 

1938-.- 

12,171 

846,497 

69  55 

1884. _ _ 

31,913 

973,347 

30  50 

1939..- 

11,201 

1,105,563 

98  43 

1885_ _ _ 

32,073 

986,245 

30  75 

1940. __ 

18,907 

3,209,754 

169  77 

1886-__ 

29,981 

1,064,326 

35  50 

1941__. 

25,612 

4,509,041 

176  03 

1887..- 

33,760 

1,430,749 

42  38 

1942_-. 

30,087 

5,553,357 

184  58 

1888... 

33,250 

1,413,125 

42  50 

1943... 

33,948 

6,177,159 

181  96 

1889_._ 

26,464 

1,190,880 

45  00 

1944..- 

28,097 

3,178,969 

113  14 

1890... 

22,926 

1,203,615 

52  50 

1945-.. 

21,063 

2,697,835 

128  08 

1891_.. 

22,904 

1,036,406 

45  25 

1946__- 

17,804 

1,648,758 

92  61 

1892... 

27,993 

1,139,595 

40  71 

1947-_ 

17,165 

1,437,397 

83  74(NY) 

1893___ 

30,164 

1,108,527 

36  75 

1948.._ 

11,188 

855,770 

76  49  (NY) 

1894--_ 

30,416 

934,000 

30  70 

1949... 

4,493 

357,014 

79  46(NY) 

1895--_ 

36,104 

1,337,131 

37  04 

1950. _ - 

3,850 

313,000 

81  26  (NY) 

1896. _ - 

30,765 

1,075,449 

34  96 

1951... 

4,282 

899,777 

210  13(NY) 

1897._- 

26,691 

993,445 

37  28 

1952-.. 

7,241 

1,441,683 

199  10(NY) 

1898_ _. 

31,092 

1,188,626 

38  23 

1953_-- 

9,290 

1,793,249 

193  03(NY) 

1899.-. 

29,454 

1,405,045 

47  70 

1954-_. 

11,262 

2,977,560 

264  39  (NY) 

1900-.- 

26,317 

1,182,786 

44  94 

1955... 

9,875 

2,867,206 

290  35(NY) 

1901__- 

26,720 

1,285,014 

48  46 

1956... 

9,017 

2,343,699 

259  92(NY) 

1902..- 
1903__- 

29,552 
32,094 

1,276,524 
1,335,954 

43  20 
42  25 

1957... 

16,511 

4,077,887 

246  98(NY) 

1904... 

28,876 

1,086,323 

37  62 

TOTAL 

2,696,003 

$165,551,250 

The  U.  S.  Government  purchase  program  for  domestic  mercury  at 
a  guaranteed  price  of  $225  per  flask  was  extended  through  1958  with 
funds  earmarked  for  the  purchase  of  30,000  flasks.  The  Defense  Min- 
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erals  Exploration  Administration  program  was  continued  but  U.  S. 
Government  participation  was  lowered  from  75  to  50  percent  of  ap- 
proved costs. 

Mica 

The  mica  mined  in  California  during  1956  and  1957  came  from  two 
properties  near  Ogilby,  Imperial  County.  The  material  was  all  sericite 
schist  and  was  ground  and  sold  to  manufacturers  of  roofing  paper. 

Mineral  Pigments 

Mineral  pigments  manufactured  in  California  during  1956  and  1957 
came  from  plants  in  Alameda  and  Amador  Counties.  The  plant  in 
Alameda  County  produced  iron  oxide  pigments  and  the  plant  in  Ama- 
dor County  produced  a  vandyke  brown  from  coal  (lignite). 

Mineral  Water 

Water  from  springs  and  artesian  wells,  bottled  and  in  part  artifi- 
cially carbonated,  is  classed  as  mineral  water.  Health  and  pleasure 
resorts  are  located  at  many  hot  springs  in  California.  The  water  at 
some  of  the  hot  springs  is  not  suitable  for  drinking  but  is  utilized  for 
bathing.  Counties  from  which  mineral  waters  are  bottled  and  sold  are 
Butte,  Calaveras,  Lake,  Los  Angeles,  Marin,  Napa,  Orange,  Riverside, 
San  Benito,  San  Bernardino,  San  Diego,  San  Francisco,  San  Luis 
Obispo,  Santa  Barbara,  Shasta,  Siskiyou,  Sonoma,  and  Tehama.  No 
canvass  of  mineral  water  producers  is  made  by  the  U.  S.  Bureau  of 
Mines. 

Molybdenum 

Molybdenum  concentrates  were  produced  in  California  as  a  by- 
product of  tungsten  mining.  The  1956  and  1957  output  came  from  the 
Pine  Creek  mine  of  the  Union  Carbide  Nuclear  Co.  near  Bishop, 
Inyo  County.  Here,  the  known  ore  bodies  in  the  contact  metamorphic 
deposit  contain  molybdenite  associated  with  scheelite.  The  average 
grade  of  the  ore  milled  is  about  0.4  percent  MoS2. 

The  quantity  and  value  of  molybdenum  concentrates  produced  in 
1957  were  the  highest  of  any  year  thus  far  reported  from  California 
deposits. 

Natural  Gas 

The  natural  gas  produced  and  used  in  California  during  1956  totaled 
504,458,000  M  cubic  feet,  worth  $113,503,000,  and  came  from  wells  in 
26  counties.  Both  figures  showed  a  decrease  from  those  reported  in 
1955.  California  ranks  fourth  in  quantity  and  third  in  value  among 
the  states  in  natural  gas  output.  In  1957,  California  production  was 
502,572,000  M  cubic  feet,  valued  at  $114,416,000. 

Natural  gas  production  in  California  declined  6  percent  in  1957.  In 
order  to  meet  statewide  demand  for  this  commodity,  natural  gas  im- 
ports increased  15  percent  during  the  year  and  amounted  to  nearly 
642,000,000  M  cubic  feet.  The  imported  gas  originated  in  fields  in  the 
southwestern  part  of  the  United  States  (New  Mexico  and  west  Texas), 
and  was  transported  to  the  local  market  via  pipelines. 
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Table  26.     Natural  gas  produced  in  California  counties  during  1956. 


1956 

County 

M  cu.  ft. 

Value 

Butte 

5,677,000 
34,243,000 

6,077,000 
78,148,000 
11,247,000 
95,409,000 

3,190,000 
26,989,000 
49,511,000 
15,588,000 
18,757,000 
35,467,000 

6,449,000 
80,348,000 

2,474,000 
*34,884,000 

$1,419,000 

7,396  000 

1,519,000 

16,880,000 

2,429,000 

20,608,000 

798,000 

5,830,000 

12,378,000 

3,897,000 

4,052,000 

8,867,000 

Tulare           __   _ 

1,612,000 

17,355,000 

Yolo 

618,000 
*7, 845,000 

TOTAL   

504,458,000 

$113,503,000 

*  Includes    Colusa,    Contra   Costa,   Humboldt,    Monterey,    San   Benito, 
Mateo,  Sonoma,  Sutter,  and  Tehama  Counties. 


San   Bernardino,    San   Luis    Obispo,    San 


Natural  Gas  Liquids 

Natural  gas  gasoline  and  cycle  products  recovered  in  California  dur- 
ing 1956  totaled  876,902,000  gallons,  valued  at  $84,615,000;  this  was 
a  decline  in  both  quantity  and  value  from  1955.  The  1957  production 
was  843,378,000  gallons,  valued  at  $81,355,000. 

Liquefied  petroleum  gases  reported  in  1956  in  California  totaled 
410,232,000  gallons,  valued  at  $21,332,000— a  marked  increase  over 
the  1955  output.  The  1957  production  was  390,743,000  gallons,  valued 
at  $20,421,000. 

Peat 

Peat  deposits  are  widespread  in  California,  but  only  in  four  areas 
are  the  deposits  known  to  be  of  suitable  quality,  large  enough,  and  so 
located  to  be  of  present  commercial  value.  These  areas,  from  which 
substantial  amounts  of  peat  have  been  mined  and  then  processed,  are 
the  Sacramento-San  Joaquin  delta  area,  Orange  County,  Modoc  County, 
and  Santa  Cruz  County. 

In  the  United  States  peat  is  used  mostly  as  a  soil  conditioner  and 
in  mixed  fertilizers.  Very  small  amounts  are  used  as  mull  or  litter 
material  for  domestic  animals,  as  packing  material,  and  in  chemical 
applications  such  as  filtering  and  tanning. 

The  peat  produced  in  California  during  1956  and  1957  came  from 
properties  in  Contra  Costa,  Modoc,  and  Orange  Counties.  All  was  sold 
as  soil  conditioner.  The  peat  from  Contra  Costa  County  was  reed  or 
sedge  peat,  that  from  Modoc  County  was  peat  moss,  and  that  from 
Orange  County  was  humus. 

The  peat  harvest  in  California  during  1956  totaled  18,918  short 
tons  valued  at  $214,738,  and  came  from  two  properties  each  in  Contra 
Costa  and  Orange  Counties,  and  one  property  in  Modoc  County. 
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Table  27.     Annual  volume  and  value  of  natural  gas  produced 
in  California,  1888-1957. 

NOTE:  From  1888-98  and  1911-12,  inclusive,  some  operators  reported  values  only;  volume  (M  cu. 
ft.)  estimated  from  values.  Statistical  bulletins  issued  prior  to  1933  included  carbon-dioxide  production 
(1894-96  exclusive)  with  natural-gas  figures;  in  later  bulletins  carbon  dioxide  is  included  under  industrial 
materials. 


Year 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897. 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 


M  cubic  feet 


1 

10 

5 

12 

14 

16 

21 

28 

44 

46 

52 

58, 

67. 

103 

240, 


12,000 

14,500 

41,250 

39,000 

75,000 

84,000 

85,000 

110,000 

131,000 

71,300 

111,165 

115,110 

40,566 

120,800 

120,968 

120,134 

144,437 

148,345 

168,175 

169,991 

842,883 

,148,467 

,579,933 

,000,000 

,600,000 

,210,836 

,529,963 

,992,892 

,134,365 

,343,020 

,373,052 

,173,503 

,567,772 

,043,797 

,628,027 

405,397 


Value 


$10,000 

12,680 

33,000 

30,000 

55,000 

68,500 

75,000 

100,000 

110,157 

62,657 

74,424 

95,000 

34,578 

92,034 

99,443 

75,237 

91,035 

102,479 

109,489 

114,759 

474,584 

616,932 

1,676,367 

491,859 

940,076 

1,053,292 

1,049,470 

1,706,480 

2,871,751 

2,964,922 

3,289  524 

4,041,217 

3,898,286 

4,704,678 

6,990,030 

15,661,433 


Year 


1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL 


M  cubic  feet 


209,021,596 
194,719,924 
214,549,477 
224,686,940 
260,887,116 
400,129,201 
315,513,952 
344,959,920 
284,168,872 
271,743,544 
263,207,517 
302,447,193 
298,922,708 
323,883,714 
332,358,439 
340,754,804 
352,871,945 
378,173,737 
413,180,942 
443,219,847 
467,743,258 
538,273,934 
516,263,710 
560,510,000 
570,954,000 
539,550,000 
558,398,000 
566,751,000 
517,450,000 
531,346,000 
507,289,000 
538,178,000 
504,458,000 
502,572,000 


4,314,634,939 


Value 


$15,153,140 
15,890,082 
19,465,347 
20,447,294 
22,260,947 
29,675,546 
24,559,840 
16,690,695 
16,272,061 
15,403,514 
14,408,761 
17,680,661 
18,585,970 
19,859,865 
22,310,755 
21,551,646 
20,618,983 
21,522,445 
25,698,052 
28,046,729 
31,797,418 
35,362,313 
46,905,877 
57,284,000 
64,803,000 
65,825,000 
66,449,000 
82,745,000 
86,414,000 
104,675,000 
104,502,000 
119,476,000 
113,503,000 
114,416,000 


$1,554,136,314 


During  1957  the  peat  production  totaled  35,916  short  tons,  valued 
at  $424,362. 


Table 


Natural  gas  liquids  produced  in  California  counties  during  1956. 


Natural  gasoline 

Liquefied  petroleum  gases 

County 

Gallons 

Value 

Gallons 

Value 

64,692,000 
211,782,000 

26,625,000 
272,785,000 
111,852,000 

45,144,000 
144,022,000 

$6,243,000 
20,435,000 

2,577,000 
26,314,000 
10,793,000 

4,356,000 
13,897,000 

61,289,000 
168,686,000 
11,815,000 
57,556,000 
18,132,000 
16,040,000 
76,714,000 

$3,187,000 

8,772,000 

614,000 

2,993,000 

943,000 

834,000 

3,989,000 

TOTAL                                

876,902,000 

$84,615,000 

410,232,000 

$21,332,000 
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Perlite 

Crude  perlite  used  or  sold,  which  came  from  California  properties 
in  1956,  totaled  15,119  short  tons  and  was  valued  at  $134,861,  compared 
with  the  15,653  short  tons  worth  $125,113  in  1955.  The  crude  perlite 
came  from  a  single  property  each  in  Inyo,  Napa,  and  San  Bernardino 
Counties. 

Seven  expanding  plants  in  Los  Angeles  County  and  one  each  in 
Contra  Costa,  Fresno,  Marin,  Napa,  Riverside,  and  San  Diego  Coun- 
ties sold  or  used  24,158  short  tons  worth  $1,308,381  of  expanded  perlite 
in  1956,  and  25,610  short  tons  worth  $1,349,947  in  1955.  The  expanded 
perlite  was  used  in  acoustic  plaster,  as  an  aggregate  for  light-weight 
concrete,  as  an  insulator  for  sound,  heat,  and  cold,  in  gypsum  board,  as 
a  soil  conditioner  and  as  a  filter  aid. 

Crude  perlite  produced  in  California  during  1957  totaled  15,109 
short  tons  valued  at  $113,476.  Expanded  perlite  sold  or  used  by  Cali- 
fornia plants  in  1957  totaled  23,521  short  tons  valued  at  $1,287,850. 

Petroleum 

In  1957  petroleum  production  declined  for  the  fourth  consecutive 
year,  but  increases  in  the  price  of  crude  oil  pushed  the  value  of  the 
state  output  over  the  billion-dollar  mark  for  the  first  time  in  history. 
A  decline  of  3  percent  in  petroleum  production  and  an  increase  of 
12.6  percent  in  value  over  the  previous  year  have  been  reported. 
Production  was  339,646,000  barrels,  valued  at  $1,035,920,000. 


Table  29.     Petroleum  produced  in  California  counties  during  1956  and  1951. 


1956 

1957 

County 

Barrels 

Value 

Barrels 

Value 

35,980,000 
96,485,000 

2,437,000 
92,024,000 
11,733,000 
37,051,000 

2,423,000 

29,006,000 

43,021,000 

594,000 

$104,449,000 

244,493,000 

7,722,000 

243,036,000 

18,890,000 

95,147,000 

7,256,000 

77,882,000 

119,427,000 

673,000 

34,459,000 
91,508,000 

2,103,000 
81,573,000 
11,845,000 
39,812,000 

2,331,000 
27,895,000 
46,530,000 
♦1,590,000 

$111,089,000 

273,746,000 

7,171,000 

251,984,000 

23,659,000 

120,353,000 

7,952,000 

84,313,000 

150,128,000 

*5,525,000 

TOTAL-.-   

350,754,000 

$918,975,000 

339,646,000 

$1,035,920,000 

Includes  San  Benito,  San  Bernardino,  San  Mateo,  Sonoma,  and  Tulare  Counties. 


Table  SO.     Imports  of  crude  petroleum  into  California,  1956  and  1957.* 


Year 


1956. 
1957. 


Quantity 
(barrels) 

45,331,000 
67,118,000 


*  Data  from  U.  S.  Bureau  of  Mines. 
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Table  31.     Annual  amount  and  volume  of  petroleum  produced  in  California,  1865-1951. 

Estimate  of  production  (barrels)  to  and  including  1886,  from  Mineral  Resources  U.  S.,  1886,  p.  440; 
estimate  of  values  to  and  including  1886,  made  after  consulting  contemporaneous  publications  including 
Mining  and  Scientific  Press,  Reports  of  the  State  Mineralogist,  and  reports  of  the  U.  S.  Geological  Survey. 
Figures  from  1887-1946  compiled  from  records  of  the  State  Division  of  Mines;  1947-1957  U.  S.  Bureau 
Mines  in  cooperation  with  California  Division  of  Mines. 


Year 

Barrels 

Value 

Year 

Barrels 

Value 

1865 

1917 

95,296,309 

$86,976,209 

(?)-75 

175,000 

$472,500 

1918 

99,731,177 

127,459,221 

1876 

12,000 

30,000 

1919 

101,182,962 

142,610,563 

1877 

13,000 

29,250 

1920 

103,377,361 

178,394,937 

1878 

15,227 

30,454 

1921 

112,599,860 

203,138,225 

1879 

19,858 

39,716 

1922 

138,468,222 

173,381,265 

1880 

40,552 

60,828 

1923 

262,875,690 

242,731,309 

1881 

99,862 

124,828 

1924 

228,933,471 

274,652,874 

1882 

128,636 

257,272 

1925 

232,492,147 

330,609,829 

1883 

142,857 

285,714 

1926 

224,673,281 

345,546,677 

1884 

262,000 

655,000 

1927 

231,195,774 

260,735,498 

1885 

325,000 

750,750 

1928 

231,811,465 

229,998,680 

1886 

377,145 

870,205 

1929 

292,534,221 

321,366,863 

1887 

678,572 

1,357,144 

1930 

227,328,988 

271,699,046 

1888 

690,333 

1,380,666 

1931 

188,310,605 

141,835,723 

1889 

303,220 

368,048 

1932 

177,745,286 

142,890,247 

1890 

307,360 

384,200 

1933 

172,139,362 

143,063,972 

1891 

323,600 

401,264 

1934 

174,721,282 

159,529,671 

1892 

385,049 

561,333 

1935 

205,979,855 

179,335,311 

1893 

470,179 

608,092 

1936 

214,776,227 

211,667,185 

1894 

783,078 

1,064,521 

1937 

238,558,562 

237,845,872 

1895 

1,245,339 

1,000,235 

1938 

249,395,763 

258,354,343 

1896 

1,257,780 

1,180,793 

1939 

224,253,110 

226,358,856 

1897 

1,911,569 

1,918,269 

1940 

223,294,805 

207,479,800 

1898 

2,249,088 

2,376,420 

1941 

229,664,784 

218,838,171 

1899 

2,677,875 

2,660,793 

1942 

247,491,289 

242,481,545 

1900 

4,319,950 

4,152,928 

1943 

284,145,702 

289,323,406 

1901 

7,710,315 

2,961,102 

1944 

311,717,804 

330,659,802 

1902 

14,356,910 

4,692,189 

1945 

328,262,400 

342,756,767 

1903 

24,340,839 

7,313,271 

1946 

317,116,874 

386,812,146 

1904 

29,736,003 

8,317,809 

1947 

333,132,000 

572,990,000 

1905 

34,275,701 

9,007,820 

1948 

340,074,000 

822,980,000 

1906 

32,624,000 

9,238,020 

1949 

332,839,000 

752,220,000 

1907 

40,311,171 

16,783,943 

1950 

327,607,000 

707,630,000 

1908 

48,306,910 

26,566,181 

1951 

354,561,000 

797,760,000 

1909 

58,191,723 

32,398,187 

1952 

359,415,000 

801,882,000 

1910 

77,697,568 

37,689,542 

1953 

364,933,000 

908,680,000 

1911 

84,648,157 

40,552,088 

1954 

355,865,000 

907,460,000 

1912 

89,689,250 

41,868,344 

1955 

354,737,000 

886,820,000 

1913 

98,494,532 

48,578,014 

1956 

350,754,000 

918,975,000 

1914 

102,881,907 

47,487,109 

1957* 

339,646,000 

1,035,920,000 

1915 

91,146,620 

43,503,837 

1916 

90,262,557 

57,421,334 

TOTAL- 

11,127,525,930 

$16,479,251,026 

*  Preliminary  figures. 

During'  1956  a  total  of  350,754,000  barrels  of  crude  petroleum,  val- 
ued at  $918,975,000,  came  from  35,287  producing  wells  in  14  California 
counties.  California  crude  oil  production  is  surpassed  only  by  that  of 
Texas. 

In  order  to  offset  the  decline  in  California  production  and  meet  the 
increasing  demand  for  petroleum  products,  imports  of  crude  petroleum 
into  the  state  were  increased  substantially  during  the  year.  Most  of 
the  imported  crude  came  from  foreign  countries. 

Platinum 

California  is  the  leading  state  of  the  nation  in  the  production  of 
platinum-group  metals.   Crude  platinum   was   produced  in   California 
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during  1956  and  1957  as  a  by-product  of  gold  dredging  along  the 
American  River  in  Sacramento  County  and  along  the  Yuba  River  in 
Yuba  County. 

Potash 

The  potash  salts  produced  and  shipped  from  California  sources  in 
1956  and  1957  came  chiefly  from  brines  processed  at  a  plant  on  Searles 
Lake,  San  Bernardino  County.  A  very  small  tonnage  was  produced 
from  cement-mill  flue  dust  in  Contra  Costa  and  Santa  Cruz  Counties. 
California  is  second  among  the  states  in  the  production  of  potash  salts. 

Table  32.     Pumice,  pumicite,  and  volcanic  cinders  produced  in  California 
counties  during  1956  and  1957. 


1956 

1957 

County 

Short  tons 

Value 

Short  tons 

Value 

108,614 

59,208 

19,233 

360,280 

*87,021 

$650,539 

87,908 

50,125 

744,077 

*801,160 

82,721 
21,499 

7,332 
243,260 

fl04,277 

$345,109 

Monoa- c 

San  Bernardino  a'b' c 

Shasta  c 

Siskiyou  a. c 

264,944 

14,437 
470,843 

1414,798 

TOTAL 

634,356 

$2,333,809 

459,089 

$1,510,131 

lPumice;  bPumicite  and  volcanic  ash;   c Volcanic  cinders 


*  Includes  Fresno, a  Imperial,8  Kern,a  Lake,b'c  Lassen, e  Maderaa-b  Modoc, a-c  and  Mono,a>c  Counties, 
f  Includes  Fresno,8  Imperial,3  Kern,a  Lake,a-b'e  Lassen,c  Madera,b  Modoc,a'c  San  Bernardino.^ c 


Table  33.     Annual  amount  and  value  of  pumice  produced  in  California,  1909-57. 


Year 

Tons 

Value 

Year 

Tons 

Value 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924_. 

1925 

1926 

1927 

1928- __ 

1929 

1930 

1931 

1932 

1933 

1934 

50 

0 

0 

100 

3,590 

50 

380 

1,246 

525 

2,114 

2,388 

1,537 

406 

613 

2,936 

4,919 

5,319 

7,170 

13,779 

10,440 

10,449 

12,947 

11,711 

9,891 

8,243 

9,951 

$500 

0 

0 

2,500 

4,500 

1,000 

6,400 

18,092 

5,295 

28,669 

43,657 

25,890 

6,310 

4,248 

16,309 

33,404 

32,937 

48,350 

168,896 

105,055 

76,123 

128,847 

108,130 

86,034 

61,067 

54,748 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952___ 

1953 

1954 

1955 

1956 

1957 

TOTAL. 

14,890 

17,132 

10,392 

18,783 

41,109 

35,162 

85,309 

55,603 

21,154 

34,525 

89,209 

109,191 

169,037 

196,934 

149,878 

157,497 

264,411 

129,780 

80,814 

70,964 

88,825 

109,857 

91,988 

$87,055 
143,709 
79,005 
105,207 
159,951 
126,516 
283,663 
209,539 
142,665 
272,064 
461,022 
540,811 
1,026,275 
1,110,447 
799,602 
970,826 
1,228,569 
793,716 
451,499 
421,208 
416,309 
931,107 
742,917 

2,162,198 

$12,570,643 
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Pumice,  Pumicite,  and  Volcanic  Cinders 

The  value  of  the  1956  output  of  pumice,  pumicite,  and  volcanic  cin- 
ders was  the  largest  of  any  year  so  far  on  record,  but  the  quantity  was 
exceeded  by  that  of  1955.  In  1957  production  dropped  27  percent  in 
quantity  and  35  percent  in  value. 

During  1956  the  pumice,  pumicite,  and  volcanic  cinders  produced  in 
California  totaled  634,356  short  tons  worth  $2,333,809,  of  which  109,- 
857  short  tons  worth  $931,107  Avas  pumice  and  pumicite,  and  524,499 
short  tons  worth  $1,402,702  was  volcanic  cinders. 

During  1957  the  production  of  pumice,  pumicite,  and  volcanic  cinders 
in  California  totaled  459,089  short  tons  valued  at  $1,510,131.  Pumice 
and  pumicite  production  totaled  91,988  short  tons  valued  at  $742,917 ; 
volcanic  cinder  production  totaled  367,101  short  tons  valued  at  $767,214. 

Pyrite 

The  pyrite  produced  in  1956  and  1957  came  from  the  Hornet  mine  at 
Iron  Mountain,  Shasta  County.  Annual  details  were  concealed  so  as  not 
to  reveal  the  output  of  an  individual.  Production  dropped  in  1956  com- 
pared to  the  previous  year,  but  remained  stable  in  1957. 

Quicksilver 

See  Mercury. 

Rare  Earth  Minerals 

Rare  earth  minerals  were  produced  commercially  for  the  first  time  in 
California  during  1952  from  an  open  pit  mine  near  Mountain  Pass  in 
San  Bernardino  County  operated  by  the  Molybdenum  Corporation  of 
America.  The  mineral  found  is  bastnasite,  a  fluocarbonate  of  cerium  and 
lanthanum.  Mining  continued  through  1956  and  1957  and  the  ore  was 
concentrated  by  notation. 

Salt 

California  is  one  of  the  principal  salt-producing  states.  Most  of  the 
production  is  made  by  solar  evaporation  of  sea  water  on  the  shores  of 
southern  San  Francisco  Bay.  The  quantity  and  value  of  the  1956  salt 
crop  in  California  were  the  largest  of  any  year  on  record  and  totaled 
1,444,211  short  tons  worth  $7,605,764.  The  1957  output  of  salt  was 
1,330,060  short  tons  worth  $8,721,242.  Although  production  was  off  8 
percent  in  1957,  the  value  of  salt  produced  was  at  an  all-time  high 
point. 

Both  the  1956  and  1957  salt  production  came  from  three  properties 
in  Alameda  County,  three  in  San  Bernardino  County,  and  one  each  in 
Kern,  Monterey,  Orange,  and  San  Diego  Counties.  All  counties,  with 
the  exception  of  San  Bernardino,  produced  salt  by  solar  evaporation. 

Sand  and  Gravel 

California  leads  all  states  in  the  production  of  sand  and  gravel.  The 
California  output  of  sand  and  gravel  in  1956  was  the  largest  in  both 
quantity  and  value  of  any  year  on  record.  The  overall  production 
dipped  9  percent  in  1957  owing  to  the  slower  pace  of  building  con- 
struction and  a  consequently  lesser  demand  for  concrete  aggregate 
throughout  the  state. 
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Annual  tonnage  and  value  of  salt  produced  in  California,  1887-1957. 


Year 

Short  tons 

Value 

Year 

Short  tons 

Value 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

28,000 
30,800 
21,000 
8,729 
20,094 
23,570 
50,500 
49,131 
53,031 
64,743 
67,851 
93,421 
82,654 
89,338 
126,218 
115,208 
102,895 
95,968 
77,118 
101,650 
88,063 
121,764 
155,680 
174,920 
173,332 
185,721 
204,407 
223,806 
169,028 
186,148 
227,825 
212,076 
233,994 
230,638 
197,989 
223,238 
275,979 

$112,000 
92,400 
63,000 
57,085 
90,303 
104,788 
213,000 
140,087 
150,576 
153,244 
157,520 
170,855 
149,588 
204,754 
366,376 
205,876 
211,365 
187,300 
141,925 
213,228 
310,967 
281,469 
414,708 
395,417 
324,255 
383,370 
462,681 
583,553 
368,737 
455,695 
584,373 
806,328 
896,963 
972,648 
832,702 
819,187 
1,130,670 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL,  _ 

318,800 

284,068 

311,761 

263,028 

340,580 

392,039 

347,945 

330,951 

256,353 

321,312 

332,194 

365,711 

398,249 

370,431 

395,746 

417,956 

462,282 

434,237 

672,324 

631,776 

769,873 

734,736 

796,761 

768,397 

914,035 

964,807 

868,496 

1,275,574 

1,148,693 

1,123,365 

1,185,844 

1,314,835 

1,444,211 

1,330,060 

$1,159,137 

949,826 

1,124,978 

639,127 

1,024,656 

2,665,436 

1,167,487 

1,233,567 

918,480 

1,251,024 

1897 

1898 

1,222,810 
1,230,480 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1,227,505 
1,044,325 
1,099,737 
1,174,386 
1,290,728 
1,180,929 
1,922,991 
1,695,231 
2,060,960 
2,030,226 
2,274,722 
3,810,898 
3,927,722 
4,110,271 
3,816,655 
5,261,780 
4,880,392 
6,263,059 
6,847,806 
6,751,420 
7,605,764 
8,721,242 

26,873,957 

$106,794,750 

Production  from  commercial  plants  in  1957  was  off  13  percent,  but 
this  decline  was  offset  by  an  increase  of  44  percent  in  production  from 
so-called  noncommercial  plants.  The  noncommercial  sand  and  gravel 
embraces  the  output  from  Government-and-contractor  plants  which 
supply  aggregate  for  flood  control  projects,  construction  of  dams,  and 
the  highway  building  program.  Noncommercial  production  accounted 
for  23  percent  of  the  total  quantity  of  sand  and  gravel  produced  in 
California  during  1957,  compared  to  14  percent  of  the  total  in  1956. 

As  a  high  percentage  of  sand  and  gravel  is  used  in  building  and  re- 
lated construction  projects,  the  largest  production  was  made  near 
large  metropolitan  centers.  The  combined  value  of  production  from 
Los  Angeles  and  Alameda  Counties  constituted  44  percent  of  the  state 's 
total  in  1956. 

The  California  production  of  sand  and  gravel  for  1956  totaled  86,- 
447,000  short  tons  worth  $96,526,000,  compared  with  78,982,834  short 
tons  worth  $87,030,129  in  1957.  In  1956  all  the  counties  contributed 
to  the  state 's  total. 

Silica 

Quartz  and  glass  sand  which  are  98  percent  or  more  Si02  have  been 
classed  as  silica.   For  several  years  the  Bureau  of  Mines  has  placed 
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Table  35.     Sand  and  gravel  produced  in  California  counties  during  J 956. 


County 

Short  tons 

Value 

County 

Short  tons 

Value 

9,838,805 
694,127 
158,900 
196.809 
165,920 
187,612 
997,527 

1,109,393 
588,693 
164,791 

1,106,645 
187,461 
447,182 
28,904,482 
422,777 
90,862 
536,273 

1,778,909 

213,460 

196,320 

667,299 

92,558 

75,507 

4,094,469 
109,312 

$11,339,907 
757,489 
185,458 
211,841 
188,394 
194,234 

1,170,024 

1,122,295 
517,616 
148,830 

1,807,330 
170,972 
463,439 
30,807,859 
367,327 
145,670 
353,948 

1,470,102 
209,160 
169,770 

2,062,709 

101,264 

87,367 

4,347,366 
121,716 

120,170 

1,301,577 

3,400,325 

158,961 

4,436,478 

3,231,171 

278,852 

2,223,007 

730,215 

751,565 

1,499,194 

734,907 

493,249 

407,384 

853,394 

795,322 

201,277 

559,922 

2,863,622 

2,874,826 

686,162 

608,250 

4,211,077 

$109,243 
1,774,864 

Butte-      

Riverside  ab 

Sacramento 

3,940,478 
119,779 

San  Bernardino 

San  Diego a.b.c.d 

San  Francisco 

San  Joaquin 

San  Luis  Obispo  b 

Santa  Barbara 

4,462,583 
5,375,035 

184,240 

Humboldt 

2,321,680 
646,315 

952,563 

1,216,835 

Santa  Cruz 

768,918 

633,325 

519,503 

868,800 

764,686 

Trinity 

250,012 

Tulare             ._.    _ 

716,186 

Modoc 

2,292,751 

Mono 

3,367,855 

Yolo 

632,609 

Yuba<-d 

959,442 

Other  counties* 

TOTAL 

5,126,211 

86,447,000 

$96,526,000 

a  Includes  glass  sand;  b  Includes  molding  sand;  c  Includes  blast  sand;  d  Includes  filter  sand. 
*  Includes  Alpine,  Amador, a   Calaveras,   Glenn,   Kings,   Marin,   San  Mateo,   Sierra,   Sonoma,   Sutter, d   and   Te- 
hama Counties. 

Table  36.     Sand  and  gravel  produced  in  California  counties  during  1957. 


County 

Short  tons 

Value 

County 

Short  tons 

Value 

Alameda 

6,881,916 

13,000 

143,898 

533,212 

96,524 

246,399 

435,479 

479,639 

277,231 

1,433,981 

433,251 

1,595,312 

618,689 

163,853 

895,669 

588,027 

149,027 

58,725 

19,536,601 

1,159,920 

37,238 

59,238 

1,108,268 

1,456,297 

508,188 

179,939 

887,770 

66,724 

61,837 

5,007,988 

283,880 

389,880 

$8,382,005 

17,560 

371,990 

588,652 

335,558 

193,814 

379,834 

429,995 

289,059 

1,633,781 

351,052 

1,530,941 

438,654 

134,304 

1,282,914 

300,856 

126,479 

65,688 

21,996,249 

818,618 

45,670 

96,652 

1,528,826 

1,116,120 

506,126 

152,244 

1,538,859 

47,613 

56,568 

4,571,099 

384,864 

441,843 

Riverside 

Sacramento 

2,578,043 

3,562,043 
437,160 

4,458,056 

3,392,126 
161,672 

1,928,668 
471,466 
220,146 
462,384 

1,252,989 
752,472 

1,022,124 

48,694 

369,768 

714,700 

1,531,014 
877,863 
138,965 
268,587 

1,180,123 

1,530,650 

3,109,905 
737,678 
663,524 

1,324,414 

$2,835,492 

4,384,330 

363,882 

Butte 

San  Bernardino 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo 

4,519,418 
5,472,388 

104,864 

Contra  Costa 

2,016,510 
737,859 

El  Dorado 

146,718 

Fresno 

Santa  Barbara 

838,333 
1,355,470 

813,561 

Imperial 

1,263,505 

Sierra 

57,419 

480,540 

883,160 

Lake 

Lassen 

Sonoma,  Tuolumne.. 

Stanislaus 

Sutter...    

1,524,268 
908,995 
111,960 

387,168 

Marin 

Trinity 

925,032 

Tulare 

1,022,818 

Tuolumne   (see   Son- 
oma) 

3,129,115 

Mono 

Yolo 

754,951 

Yuba 

692,749 

Not    distributed    by 

1,425,138 

TOTAL ... 

78,982,834 

$87,030,129 
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Table  37.     Silver  produced  in  California  counties  during  1951 


Lode 

Placer 

Total 

County 

Fine  oz. 

Value 

Fine  oz. 

Value 

Fine  oz. 

Value 

8 

57 
3,560 

4,307 
200 
450,511 
531 
213 
188 
316 

2,438 
952 

152 

7 

19 

2,980 

3,187 

45,385 

i 

6 
36 

$7 

i 

i 

52 

3,222 

3,898 
181 
407,735 
481 
193 
170 
286 
2,207 
862 

137 

6 

17 

2,697 

2,884 

41,076 

i 

5 
33 

6 
10 

2 

27 

2 

5,024 

2 

41 
26 
36 

2 

56 

62 

362 

1,585 

$5 
9 

2 

24 

2 

4,547 

2 

37 
24 
33 

2 

51 

56 

328 

1,434 

8 
i6 

no 

257 

23,560 

27 

4,307 

200 

450,511 

2531 

5,237 

188 

23 16 

2,438 

993 

26 

188 

7 

219 

2,980 

3,243 

45,447 

1362 

6 

1,621 

$7 

15 

Butte _    - 

19 

Calaveras 

252 
23,222 

24 

Humboldt 

3,898 
181 

407,735 

Kern 

Los  Angeles,  Shasta,  Yubaf 

2481 

4,740 

170 

2286 

Mono     . 

2,207 

Nevada 

899 

24 

170 

Riverside 

Sacramento 

San  Bernardino 

Sierra 

6 
217 

2,697 

2,935 

41,132 

Trinity 

1328 
5 

Not  distributed  by  county** 

1,467 

TOTAL     . 

515,053 

$466,149 

7,235 

$6,548 

522,288 

$472,697 

1  Lode   output  withheld   to   avoid   disclosing   individual   company   confidential   data;   included   with   "Not   dis- 

tributed by  county." 

2  Placer   output  withheld  to  avoid   disclosing  individual   company   confidential   data;  included  with   "Not  dis- 

tributed by  county." 
*  Mine  production  of  silver  in  terms  of  recoverable  metal;  compiled  by  the  U.  S.  Bureau  of  Mines. 
**  Includes  output  indicated  by  (*)  and  (2). 
f  Combined  to  avoid  disclosing  individual  output. 


statistics  for  glass  sand  with  those  for  Sand  and  Gravel ;  starting  with 
1956,  quartz  and  ground  silica  sand  were  included  with  crushed  rock. 
Both  quartz  and  ganister  were  mined  from  properties  in  San  Ber- 
nardino County.  Glass  sand  was  reported  from  properties  in  Amador, 
Calaveras,  Monterey,  and  Riverside  Counties ;  fire  sand  was  reported 
from  Orange  County. 

Silver 

The  silver  produced  in  California  during  1956  totaled  938,139  fine 
ounces,  worth  $849,063.  Most  of  the  silver  in  1956  came  from  the  lead- 
zinc  mines  of  Inyo  County.  Other  sources  of  silver  were  gold  mines  in 
Siskiyou,  Kern,  and  Nevada  Counties  and  a  copper  mine  in  Amador 
County. 

During  1957  silver  production  totaled  522,288  fine  ounces,  valued  at 
$472,697. 

Slate 

The  slate  produced  in  California  during  1956  and  1957  came  from 
two  properties  in  El  Dorado  County  and  one  property  in  Mariposa 
County.  The  annual  details  are  concealed  so  as  not  to  reveal  the  output 
of  an  individual. 
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Tahle  38.     Annual  quantity  and  value  of  silver  produced  in  California,  1880-1951. 

(No  reliable  production  records  were  kept  prior  to  1880.  In  the  Division  of  Mines  statistical  bul- 
letins issued  prior  to  Bulletin  100  [1927],  values  shown  for  the  period  1880-1904,  inclusive,  were  taken 
from  reports  of  the  Director  of  the  Mint,  wherein  figures  for  1880-96,  inclusive,  were  based  on  coinage 
value  of  $1.2929  per  fine  ounce.  These  figures  have  been  recalculated  herein  to  commercial  value  on  the 
basis  of  a  price  table  prepared  by  H.  D.  McCaskey  in  Mineral  Resources,  U.  S.,  1913,  pt.  1,  p.  847. 
Figures  from  1905-57  have  been  supplied  by  the  U.  S.  Geological  Survey  and  U.  S.  Bureau  of  Mines. 
Figures  listed  under  "Average  price  per  oz.",  1934-57,  inclusive,  represent  average  price  applied  to  newly 
mined  silver  within  the  United  States.) 


Year 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


Fine  oz. 


882,169 
580,091 
653,569 
,129,244 
,236,987 
,968,260 
,245,747 
,262,282 
,314,874 
823,947 
820,336 
737,224 
358,575 
415,468 
229,896 
463,911 
326,757 
754,648 
701,788 
855,869 
,168,157 
950,831 
,163,041 
958,230 
441,259 
076,174 
220,641 
,138,856 
647,278 
,098,253 
,840,085 
270,445 
300,136 
,378,399 
,471,859 
,678,756 
,564,354 
,775,431 
427,711 
,107,189 


Value 


$1,014,494 

655,503 

745,069 

1,253,461 

3,593,056 

2,125,298 

1,233,290 

1,237,036 

1,235,982 

774,510 

861,353 

729,852 

311,960 

324,065 

144,834 

301,542 

222,195 

452,789 

414,055 

513,521 

724,257 

570,499 

616,412 

517,444 

835,929 

650,009 

817,830 

751,646 

873,057 

1,091,092 

993,646 

673,336 

799,584 

832,553 

813,938 

851,129 

1,687,345 

1,462,955 

1,427,711 

1,240,051 


Average 

price 

per  oz. 


$1  15 

1  13 

1  14 

1  11 

1  11 

1  07 

99 

98 

94 

94 

1  05 

99 

87 

78 

63 

65 

68 

60 

59 

60 

62 

60 

53 

54 

58 

61 

68 

66 

53 

52 

54 

53 

61 

60 

553 

507 

658 

824 

1  00 

1  12 


Year 


1920_ 
1921. 
1922. 
1923. 
1924. 
1925. 
1926_ 
1927. 
1928_ 
1929. 
1930. 
1931. 
1932. 
1933. 
1934_ 
1935- 
1936_ 
1937_ 
1938. 
1939_ 
1940_ 
1941_ 
1942_ 
1943- 
1944- 
1945_ 
1946. 
1947. 
1948. 
1949. 
1950_ 
1951. 
1952. 
1953_ 
1954_ 
1955- 
1956_ 
1957. 


TOTAL 


Fine  oz. 


,706,327 
,629,223 
,100,065 
,559,443 
,555,133 
,054,416 
,022,460 
,620,242 
,478,711 
,176,895 
,622,803 
867,818 
493,533 
402,591 
844,413 
191,112 
,103,799 
,265 
,590,804 
,599,139 
,359,776 
,154,188 
,450,440 
609,075 
778,936 
986,798 
,342,651 
,597,442 
724,771 
783,880 
,071,917 
,145,219 
,099,658 
,036,372 
309,575 
954,181 
938,139 
522,288 


Value 


107,811,225 


$1,859,896 

3,629,223 

3,109,065 

3,629,223 

2,381,952 

2,119,765 

1,262,015 

918,677 

865,081 

627,285 

624,779 

251,667 

139,176 

140,907 

545,883 

856,112 

1,629,392 

2,234,073 

1,674,863 

1,764,264 

1,678,063 

1,531,867 

1,031,424 

433,120 

553,910 

701,723 

1,084,862 

1,445,685 

655,954 

709,451 

970,139 

1,036,481 

995,246 

937,969 

280,181 

863,582 

849,063 

472,697 


$82,158,523 


Average 
price 
per  oz. 


$1  09 


00 

00 

82 

67 

694 

624 

567 

585 

533 

385 

290 

282 

350 

644 

719 

775 

774 

646 

678 

711 

711 

711 

711 

711 

711 

808 

905 

905 

905 

905 

905 

905 

905 

905 

905 

905 

905 


The  slate  from  one  property  in  El  Dorado  County  and  from  Mariposa 
County  was  flagstone.  Slate  from  the  other  property  in  El  Dorado 
County  was  crushed  for  roofing  granules,  and  for  slate  flour  for  use 
as  a  filler. 


Sodium  Carbonate 

California  leads  the  states  of  the  nation  in  the  output  of  natural 
sodium  carbonate.  The  natural  sodium  carbonate  produced  in  California 
during  1956  to  1957  was  soda  ash  from  two  properties  in  San  Bernar- 
dino County,  and  soda  ash  and  trona  from  a  property  in  Inyo  County. 
The  glass  and  chemical  industries  are  the  principal  consumers  of  sodium 
carbonate. 
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Sodium  Sulfate 

California  leads  the  nation  in  the  production  of  natural  sodium  sul- 
fate salts.  The  sodium  sulfate  (salt  cake  and  salt  granules)  produced 
in  California  during  1956  and  1957  came  from  two  properties  in  San 
Bernardino  County.  Substantial  quantities  of  sodium  sulfate  are  con- 
sumed in  making  kraft  pulp  in  the  paper  industry. 

Table  39.     Miscellaneous  stone  produced  in  California  counties  during  1956. 


County 

Short  tons 

Value 

County 

Short  tons 

Value 

Alameda 

Contra  Costa 

Del  Norte 

1,218,764 

2,375,230 

118,685 

143,953 

34,835 

47,285 

11,580 

266,972 

2,336,968 

1,305,859 

41,655 

44,266 

962,290 

7,886 

352,668 

400,753 

$784,940 

3,211,808 

192,857 

364,355 

44,712 

50,965 

23,739 

457,238 

3,725,604 

2,059,599 

53,975 

66,399 

1,391,041 

17,631 

1,987,820 

1,347,940 

San  Francisco 

San  Mateo  b 

Santa  Clara  b 

Shasta 

Siskiyou 

Solano 

Sonoma  c 

Tehama 

Trinity 

Tulare 

849,042 

1,593,528 

2,225,559 

114,147 

109,880 

295,800 

1,525,384 

10,725 

8,282 

46,793 

724,917 

38,675 

3,111,449 

$433,663 
1,803,299 
1,498,639 

Fresno  a 

Humboldt 

98,014 
109,880 
406,781 

Inyo 

1,656,396 
32,175 

Los  Angeles  c 

13,632 
70,027 

Tuolumne  b 

Yolo        

1,271,510 

68,321 

Riverside  c 

Sacramento 

San  Bernardino  a  • b  •  c  _ 

Other  counties* 

TOTAL 

5,510,782 

20,323,830 

$28,753,742 

Includes  dimension  granite;  b  Includes  industrial  limestone  and  dolomite;  c  Includes  rough  building  stone  and 

flagstone;  d  Includes  sandstone  for  building. 
Includes   Amador,   Butte,   Colusa, d   El   Dorado, b>c  Lassen,3   Madera, a   Mariposa,c   Mono,   Monterey,b>°   Napa, 

Orange,  Placer,3  Plumas,  San  Benito,b  San  Luis  Obispo. b-c  Santa  Barbara,0  Santa  Cruz,b  Ventura  Counties. 


Stone 

Stone  production  in  California  during  1956  was  reported  from  46 
of  the  state's  58  counties,  and  totaled  20,323,830  short  tons  valued  at 
$28,753,742.  Not  included  in  these  figures  were  12,259,540  short  tons  of 
limestone,  worth  $17,354,910,  which  was  used  in  the  manufacture  of 
cement  and  lime.  These  figures  compare  with  13,828,272  short  tons 
worth  $20,732,950  produced  in  1955;  not  included  were  10,880,049 
short  tons  of  limestone  worth  $16,732,950,  which  was  used  in  the  manu- 
facture of  cement  and  lime. 

Of  the  1956  output,  8,221  short  tons,  or  95,283  cubic  feet,  worth 
$897,922,  was  dimension  granite,  building,  and  monumental  stone; 
and  37,098  short  tons  worth  $718,545  was  other  building'  stone,  flagstone, 
rubble,  and  dolomite. 

Industrial  limestone  and  dolomite  produced  in  1956  and  included 
with  the  figures  on  stone,  totaled  658,156  short  tons,  worth  $3,377,628. 

Stone  produced  in  1957  totaled  29,490,427  short  tons  valued  at 
$37,101,897  (preliminary  figures).  Not  included  in  these  figures  were 
11,860,832  short  tons  of  limestone  used  in  cement  and  lime,  valued  at 
$16,489,192. 

Strontium 

The  strontium  mineral  output  in  California  during  1956  was  the 
largest  of  any  year  so  far  recorded  in  the  state.  Production  came  from 
two  properties,  one  in  Cady  Mountains  of  San  Bernardino   County, 
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and  the  other  in  the  Fish  Creek  Mountains  of  San  Diego  Comity.  The 
material  was  used  as  a  flotation  reagent  and  in  the  manufacture  of 
strontium  chemicals.  The  annual  figures  were  not  available. 
A  very  small  production  was  reported  in  1957. 


Table  JfO.     Talc,  soapstone,  and  pyrophyllite  produced  in  California 
counties  during  1956  and  1957. 


1956 

1957 

County 

Short  tons 

Value 

Short  tons 

Value 

".••65,157 

"58,081 

^3,009 

*27,463 

a.  c$609,484 

"700,022 

<=7,259 

*102,462 

"62,247 
"44,644 

f27,024 

"$767,139 

San  Bernardino 

San  Diego 

Other  counties 

"626,950 
fl31,571 

TOTAL 

153,710 

$1,419,227 

133,915 

$1,525,660 

"Talc;  ''Soapstone;   ePyrophyllite 


*  Includes  El  Dorado, b  Los  Angeles, b  and  Mono  c  Counties. 

f  Includes  El  Dorado,b  Los  Angeles,b  Mono,c  and  San  Diego  c  Counties. 


Table  Ifl.     Annual  tonnage  and  value  of  talc  produced  in  California,  1893-1957. 


Year 

Short  tons 

Value 

Year 

Short  tons 

Value 

1893 

400 

$17,750 

1927 

16,218 

$164,744 

1894 

0 

0 

1928 

18,668 

251,372 

1895 

25 

375 

1929 

18,676 

193,493 

1896 

0 

0 

1930 

15,861 

154,258 

1897 

0 

0 

1931 

13,472 

109,940 

1898 

0 

0 

1932 

10,690 

122,880 

1899 

0 

0 

1933 

14,451 

153,668 

1900 

0 

0 

1934 

13,920 

158,606 

1901 

10 

119 

1935 

17,332 

170,830 

1902 

14 

288 

1936 

25,643 

309,287 

1903 

219 

10,124 

1937 

29,657 

347,772 

1904 

228 

2,315 

1938 

28,346 

290,810 

1905 

300 

3,000 

1939 

31,820 

372,078 

1906 

0 

0 

1940 

37,433 

329,425 

1907 

0 

0 

1941 

47,935 

525,396 

1908 

3 

48 

1942 

47,782 

545,509 

1909 

33 

280 

1943 

63,012 

723,056 

1910 

740 

7,260 

1944 

64,041 

824,052 

1911 

0 

0 

1945 

65,202 

922,682 

1912 

1,750 

7,350 

1946 

74,146 

945,294 

1913 

1,350 

6,150 

1947 

91,537 

1,595,422 

1914 

1,000 

4,500 

1948 

98,681 

1,773,764 

1915 

1,663 

14,750 

1949 

83,359 

1,434,046 

1916 

1,703 

9,831 

1950 

109,747 

2,069,211 

1917 

5,267 

45,279 

1951 

126,784 

2,269,771 

1918 

11,760 

85,534 

1952 

*128,154 

*3,048,583 

1919 

8,764 

115,091 

1953 

126,442 

1,132,700 

1920 

11,327 

221,362 

1954 

133,474 

1,211,201 

1921 

8,752 

130,078 

1955 

166,551 

1,552,783 

1922 

13,378 

197,186 

1956 

153,710 

1,419,227 

1923 

17,439 

252,661 

1957 

133,915 

1,525,660 

1924 

16,179 

242,770 

1925 

15,465 

239,084 

TOTAL. _ 

2,141,432 

$28,516,350 

1926 

17,004 

255,645 

*  Some  of  this  production  was  reported 
7—85700 


ground  material  with  a  much  higher  unit  value  than  for  crude. 
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Sulfur 

Nearly  all  the  sulfur  ore  mined  in  California  during  1956  and  1957 
came  from  the  open  pit  Leviathan  mine  in  Alpine  County.  The  sulfur 
content  (30  percent)  was  converted  into  sulfuric  acid  at  Weed  Heights, 
Nevada,  and  used  to  leach  a  low-grade  copper  carbonate  ore  from  a 
deposit  near  Yerington,  Nevada. 

A  small  production  of  sulfur  ore  was  made  in  1957  from  the  Crater 
claims  near  Big  Pine,  Inyo  County,  and  from  the  Sulfur  Bank  mercury 
mine  in  Lake  County.  The  material  was  used  as  a  soil  additive. 

By-product  sulfur  was  produced  from  petroleum  refineries  in  Contra 
Costa,  Los  Angeles,  and  San  Luis  Obispo  Counties;  by-product  hydro- 
gen sulfide  from  petroleum  refineries  in  Contra  Costa  and  Los  Angeles 
Counties;  and  liquid  sulfur  dioxide  and  sulfuric  acid  from  a  lead 
smelter  in  Contra  Costa  County. 

Talc,  Soapstone,  and  Pyrophyllite 

During  1956  talc,  soapstone,  and  pyrophyllite  totaling  153,710  short 
tons  worth  $1,419,227  were  produced.  Production  came  from  17  proper- 
ties in  San  Bernardino  County,  13  properties  in  Inyo  County,  three 
properties  in  San  Diego  County,  two  in  El  Dorado  County  and  one 
property  each  in  Los  Angeles  and  Mono  Counties. 

The  material  from  Inyo  County  and  from  all  but  one  property  in 
San  Bernardino  County  was  talc ;  that  from  El  Dorado  and  Los  Angeles 
Counties  was  soapstone ;  and  that  from  Mono  and  San  Diego  Counties, 
and  from  one  property  in  San  Bernardino  County,  was  pyrophyllite. 

Production  during  1957  totaled  133,915  short  tons  valued  at 
$1,525,660. 

The  production  from  Inyo  County  and  most  of  the  production  from 
San  Bernardino  County  was  high-grade  talc.  Pyrophyllite  came  from 
Mono,  Plumas,  San  Bernardino,  and  San  Diego  Counties ;  the  soapstone 
came  from  El  Dorado,  Los  Angeles,  and  Riverside  Counties. 

Titanium  Concentrate 

No  titanium  ore  or  concentrates  were  reported  shipped  in  California 
during  1956  and  1957. 

Tungsten 

The  tungsten  ore  and  concentrates  shipped  from  California  mines 
during  1956  totaled  223,155  units  of  W03  or  3,719  short  tons  of  60 
percent  W03  valued  at  $13,449,378,  coming  from  mines  in  16  counties. 
The  1956  output  was  somewhat  less  than  that  of  1955  when  262,881 
units  of  W03  or  4,383  short  tons  of  60  percent  W03  worth  $16,200,924, 
coming  from  mines  in  20  counties,  was  reported. 

Production  in  1957  totaled  1,750  short  tons  of  60  percent  W03  valued 
at  $2,735,160. 

The  U.  S.  Government  stockpile  program  for  the  purchase  of  do- 
mestic tungsten  concentrates  at  $63  per  unit  was  completed  in  July 
1956.  In  the  same  month  a  new  program  was  set  up  under  Public  Law 
733,  calling  for  payment  at  the  price  of  $55  per  unit.  Funds  were 
appropriated  only  for  about  285,000  units  of  the  total  of  1,250,000  units. 
Purchases  were  made  under  the  new  program  until  November  1956. 
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Table  Jf2.     Tungsten  produced  in  California  counties  during  1956. 


County 

Units 

Value 

County 

Units 

Value 

1,672 

124,283 

1,888 

23 

16,496 

$97,142 

7,556,340 

114,342 

1,399 

977,837 

Tulare 

Other  counties* 

TOTAL 

7,330 
71,463 

$433,746 

4,268,572 

Riverside 

San  Bernardino 

223,155 

$13,449,378 

Includes   Alpine,   Calaveras,   El  Dorado,  Madera,  Mariposa,  Mono,   Nevada,   Placer,  San  Diego  and  Tuolumne 
Counties. 


Table  Jf3.     Annual  tonnage  and  value  of  tungsten  produced  in  California,  1905-1957. 


NOTE:  Where  necessary  in  order  to  concea 

output  of  individual  producers,  production  figures 

are  combined  to  cover  a  2-year  period  (1927-28,  etc.). 

Average 

Average 

Tons  at 

unit  WO  3 

Tons  at 

unit  WOs 

Year 

60%  WOs 

Value 

value 

Year 

60%  WOs 

Value 

value 

1905-_ 

57 

$18,800 

$5  50 

1935-.- 

218 

$194,542 

$14  87 

1906-.. 

485 

189,100 

6  50 

1936_   _ 

236 

210,819 

14  89 

1907___ 

287 

120,587 

7  00 

1937— 

611 

782,187 

21  34 

1908___ 

105 

37,750 

5  99 

1938— 

732 

786,860 

17  92 

1909-_- 

577 

190,500 

6  50 

1939— 

1,235 

1,153,735 

15  47 

1910-- 

457 

208,245 

7  60 

1940— 

1,784 

2,267,135 

21    15 

1911--. 

387 

127,706 

5  50 

1941  — 

2,860 

4,080,628 

23  77 

1912-_- 

572 

206,000 

6  00 

1942... 

3,853 

5,586,770 

24   16 

1913__. 

559 

234,673 

7  00 

1943... 

4,235 

5,910,745 

23  26 

1914-.- 

420 

180,575 

7  17 

1944— 

3,399 

4,835,810 

23  71 

1915-. 

962 

1,005,467 

17  42 

1945— 

1,192 

1,587,951 

22  21 

1916... 

2,270 

4,571,521 

33  57 

1946— 

1,709 

2,072,680 

20  22 

1917— 

2,466 

3,079,013 

20  81 

1947... 

394 

548,233 

23  43 

1918— 

1,982 

2,832,222 

24  82 

1948— 

1,767\ 

*4,417,435 

26  27 

1919-.- 

214 

219,316 

17  08 

1949— 

952/ 

26  38 

1920-22 

0 

0 

1950— 

2,025 

3,392,000 

28  25 

1923— 

34 

19,126 

8  17 

1951.-. 

3,007 

11,557,325 

61   02 

1924— 

781 

446,009 

9  52 

1952— 

2,980 

11,360,596 

63  44 

1925— 

573 

348,475 

10  14 

1953  — 

2,123 

8,906,808 

62  46 

1926— 

441 

316,560 

11  96 

1954— 

3,512 

13,209,371 

62  61 

1927-28 

649 

429,237 

11  03 

1955— 

4,383 

16,200,924 

61  79 

1929— 

150 

106,280 

11  81 

1956— 

3,719 

13,449,378 

57  90 

1930-31 

120 

82,582 

11  47 

1957-.. 

1,750 

2,735,160 

24  72 

1932..- 

26 

9,509 

6  10 

1933--. 

148 

76,605 

8  63 

TOTAL 

63,659 

$130,527,367 

1934_-_ 

261 

224,417 

14  33 

Combined  to  conceal  production  of  individual  producers. 


Purchase  funds  were   then   exhausted   and   production   ceased  almost 
completely. 


Uranium 

Public  interest  in  prospecting  for  uranium,  which  has  been  stimu- 
lated during  recent  years,  reached  a  high  point  during  1954  and  1955. 
The  first  truckload  shipment  of  uranium  ore  was  made  from  a  property 
in  San  Bernardino  County  on  July  14,  1954.  On  July  31,  1954,  the 
first  carload  shipment  of  uranium  ore  was  made  from  the  Miracle  mine 
in  Kern  County. 
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Photo  5.  Camp  buildings  at  the  Strawberry  tungsten  mine  in  the  high  Sierra,  85 
miles  east  of  Madera,  Madera  County.  This  mine  shipped  tungsten  concentrates  to 
the   General   Services   Administration   under   the   program   which    terminated   in    1956. 


A  relatively  small  tonnage  of  ore  was  shipped  also  during  1955. 
Exploration  work  was  reported  in  Lassen,  Plumas,  Calaveras,  Kern, 
Inyo,  and  Monterey  Counties.  An  operator  of  uranium  claims  in  Kern 
County  adapted  a  mill  near  Mojave  to  the  treatment  of  uranium  ore 
on  an  experimental  basis.  A  deposit  in  Inyo  County  was  explored  in 
1956  under  the  U.  S.  Government  DMEA  program. 

A  small  production  of  uranium  ore  was  made  also  in  1956  and  1957. 
In  1956  the  quantity  of  uranium  ore  produced  was  1,903  pounds 
(U308  content)  valued  at  $5,160.  The  producing  counties  were  Kern, 
Imperial,  Inyo,  Madera,  Mono,  and  Tuolumne.  In  1957  the  producing 
counties  were  Kern,  Lassen,  and  Madera. 

Wollastonite 

During  1956  and  1957  a  small  tonnage  of  wollastonite  was  reported 
in  California  from  properties  in  Riverside  County.  It  was  used  as 
ornamental  stone  and  the  output  was  tabulated  under  "Stone." 

Zinc 

During  1956  a  total  of  16,098,000  pounds  of  zinc  worth  $2,205,426 
was  produced  in  California. 

Most  of  the  California  zinc  production  in  recent  years  has  come  from 
the  lead-zinc  mines  of  Inyo  County.  The  closing  of  these  mines  about 
mid-1957  resulted  in  a  drop  in  zinc  production  compared  to  the  previ- 
ous year.  The  1957  production  was  5,938,000  pounds  valued  at  $688,808 
for  the  entire  state. 
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Table  44-     Zinc  produced  in  California  counties  during  1956  and  1957. 


1956 

1957* 

County 

Pounds 

Value 

Pounds 

Value 

El  Dorado 

16,044,800 
8,800 

144,400 

$2,198,138 
1,205 

f6,083 

13,200 

1,400 

5,908,200 

15,100 

100 

$1,531 

162 

685,351 

1,752 

12 

TOTAL 

16,098,000 

$2,205,426 

5,938,000 

$688,808 

*  Mine  production  in  terms  of  recoverable  metals;  compiled  by  the  U.  S.  Bureau  of  Mines. 
t  Includes  El  Dorado,  Kern,  and  Shasta  Counties. 


Table  45.     Annual  poundage  and  value  of  sine  produced  in  California,  1906-1957. 


Year 

Pounds 

Value 

Year 

Pounds 

Value 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929-30 

1931 

1932 

1933 

206,000 

177,759 

54,000 

0 

0 

2,679,842 

4,331,391 

1,157,947 

399,641 

13,043,411 

15,950,565 

11,854,804 

5,565,516 

1,384,192 

1,188,009 

846,184 

3,034,430 

0 

3,060,000 

11,546,602 

20,447,559 

8,625,004 

0 

0 

149,865 

0 

290,222 

$12,566 

10,598 

3,544 

0 

0 

152,751 

298,866 

64,845 

20,381 

1,617,383 

2,137,375 

1,209,190 

506,466 

101,046 

96,229 

42,309 

172,963 

0 

198,900 

877,542 

1,533,568 

552,000 

0 

0 

5,314 

0 

12,189 

1934 

1935 

1936_ _. 

1937 

1938 

1939--. 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947. __ 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

TOTAL- - 

721,719 

328,013 

29,740 

39,643 

17,554 

16,390 

182,088 

880,612 

1,275,906 

5,170,627 

16,456,103 

19,340,732 

14,639,804 

10,930,000 

10,650,000 

14,418,000 

15,102,000 

19,204,000 

18,838,000 

10,716,000 

2,830,000 

13,672,000 

16,098,000 

5,938,000 

$31,034 

14,432 

1,487 

2,577 

843 

852 

11,472 

66,046 

118,659 

558,427 

1,875,996 

2,224,184 

1,786,056 

1.310,430 

1,416,450 

1,787,832 

2,144,484 

3,495,128 

3,127,108 

1,232,340 

305,640 

1,681,656 

2,205,426 

688,808 

303,487,874 

$35,713,392 

Zirconium 

During  1956  and  1957  no  zirconium  was  reported  produced  in  Cali- 
fornia. At  a  property  near  Rocklin,  Placer  County,  some  development 
work  was  done  which  may  lead  to  the  possible  future  production  of 
zircon,  ilmenite,  and  rutile,  and  minor  amounts  of  monazite,  scheelite, 
and  chromite. 
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DIRECTORY   OF    MERCURY   BUYERS 


F.  W.  Berk  and  Company,  Inc. 
275  Brannan  Street 
San  Francisco  7,  California 
(15-25  flask  lots) 

Brann  Corporation 
2660  East  15th  Street 
Los  Angeles,  California 

Buckman  Mines 
Geysers  Road 
Cloverdale,  California 


Goldsmith  Bros.  Smelting  and 

Refining  Co. 
3918  Foothill  Boulevard 
Oakland,  California 

Gordon  Gould 

58  Sutter  Street 

San  Francisco  4,  California 

Mefford  Chemical  Company 

1026  Santa  Fe 

Los  Angeles,  California 


Chemical    Manufacturing    Co.,    Inc.,    of 

California 
714  West  Olympic  Boulevard 
Los  Angeles  15,  California 

Quicksilver   Producers  Association 

Irving   Ballard,   Secretary 

407  Sansome  Street 

San   Francisco,   California 


Pacific  Vegetable  Oil  Company 

Bernard  T.  Rocca 

62  Townsend  Street 

San  Francisco,  California 
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DIRECTORY   OF    MINERAL    DEALERS   AND   COMMERCIAL 
MINERAL   PROCESSING   PLANTS 

List  of  Mineral  Dealers,  Custom  Mills,  and  Commercial 
Grinding  Plants  in  California 


Firm 


Remarks 


American  Mineral  Co.,  840  S.  Mission  Rd.,  Los 
Angeles 

Atkins,   Kroll   &  Co.,  417   Montgomery  St.,   San 
Francisco 

Baroid  Sales  Division,  National  Lead  Co.,  19301 
South  Santa  Fe  Court,  Los  Angeles 

Bishop  Concentrate  &  Cleaning  Co.,  Bishop 


Blood,  Harry  E.,  Co.,  5028  Alhambra  Ave.,  Los 
Angeles 

Bradley  &  Ekstrom,  24  California  St.,  San  Fran- 
cisco 11 

Brumley-Donaldson  Co.,  75  Market  St.,  Oakland 
and  3050  E.  Slauson  Ave.,  Huntington  Park 


Burton  Bros.,  Rosamond,  Kern  County . 


Castle  Crags  Chrome  Co.,  Box  126X,  Castella 

Commercial    Minerals    Co.,    310    Irwin    St.,    San 
Francisco  7 

Hidecker  Brick  Co.,  Inc.,  4054  N.  Mission  Rd., 
Los  Angeles 

Hill  Bros.  Chemical  Co.,  2159  Bay  St.,  Los  Angeles 
Huntley  Industrial  Minerals,  P.O.  Box  305,  Bishop. 


Industrial  Minerals  &  Chemical  Co.,  836  Oilman 
St.,  Berkeley 

Kennedy  Minerals  Co.,  2556  E.  Olympic  Blvd., 
Los  Angeles 

Los  Angeles  Chemical  Co.,  4545  Ardine  Ave.,  South 
Gate 

Metals  Disintegrating  Co.,  Inc.,  1069  Second  St., 
Berkeley  10 

Sierra  Talc  &  Clay  Co.,  1608  Huntington  Drive, 
South  Pasadena 

Southern  California  Minerals  Co.,  320  S.  Mission 
Rd.,  Los  Angeles 

Twining  Laboratories,  2527  Fresno  St.,  Fresno 


Union  Carbide  Nuclear  Co.,  Bishop. 


Western   Talc   Co.,    1901    E.    Slauson   Ave.,    Los 
Angeles 


Commercial  grinding  of  minerals. 

Dealer   in   tungsten   ores,    mercury,   gypsum   and 
limerock. 

Talc  and  other  soft  non-metallic  minerals  ground 
by  contract  or  purchased. 

Custom   mill;   purchases   tungsten  ores  and  base 
metal  ores. 

Dealer  in  industrial  sand  and  silica  products. 
Dealer  in  all  commercial  minerals. 


Dealer  in  sand,  clay,  limestone,  dolomite,  and  other 
minerals. 

Custom  cyanide  mill.   Gold  and  silver  ores  pur- 
chased. 

Dealer  in  or  custom  milling  of  chrome  ores. 

Commercial    grinding    by    contract    or    minerals 
purchased. 

Clay  grinding  plant;  non-metallic  minerals  ground 
by  contract  or  purchased. 

Grinding  asbestos,  and  custom  milling  of  small  lots 
of  soft  non-metallic  minerals. 

Dealer  in  talc,  pyrophyllite,  garnet  sands,  clay  and 
mica. 

Non-metallic  minerals  ground  by  contract  or  pur- 
chased. 

Non-metallic  minerals  ground  by  contract  or  pur- 
chased. 

Dealer  in  non-metallic  minerals. 


Non-metallic  mineral  grinding  by  contract  or  pur- 
chase. 

Dealer  in  talc  and  clays. 

Dealer  in  talc,  clay  and  other  minerals. 


Purchase    and    concentrate    tungsten    ores    on    a 
custom  basis,  also  commercial  grinding. 

Tungsten  mill,  ore  purchased. 

Non-metallic    mineral    grinding    plant;    minerals 
ground  by  contract  or  purchased. 
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DIRECTORY   OF   COMMERCIAL   ASSAY   AND  TESTING    LABORATORIES 


Firm 


San  Francisco  Area 

American  Spectrographs  Laboratories,  557  Minna 
St.,  San  Francisco 


Ball,  C.  M.,  911  University  Ave.,  Berkeley  10___ 

Curtis  &  Tompkins,  Ltd.,  236  Front  St.,  San  Fran- 
cisco 11 

Hales     Testing     Laboratories,     4514     Hollis     St., 
Oakland  8 


Hall  Laboratories  Division,  Hagan  Chemicals  & 
Controls,  Inc.,  1485  Bayshore  Blvd.,  San 
Francisco  24 

Hanks,  Abbot  A.,  Inc.,  1300  Filbert  St.,  San 
Francisco 


Hersey  Inspection  Bureau,  3405  Piedmont  Ave., 
Oakland 

Metallurgical  Laboratories,  604  Mission  St.,  San 
Francisco  5 


Pacific  Chemical  Laboratories,  350  Clay  St.,  San 
Francisco 


Pittsburg  Testing   Laboratory,   651    Howard  St. 
San  Francisco  5 


Siefert,  H.  G.  Laboratory,  3403  Piedmont  Ave., 
Oakland  11 


Western  Gold  and  Platinum  Works,  525  Harbor 
Blvd.,  Belmont 

Western  Machinery  Co.,  650  Fifth  St.,  San  Fran- 
cisco 


Los  Angeles  Area 

California    Testing    Laboratories,     Inc.,    619    E. 
Washington,  Los  Angeles  15 


Chaney,    Albert    L.    Chemical    Laboratory,    1503 
E.  Chevy  Chase  Dr.,  Glendale  6 

Dorr-Oliver,  Inc.,  811  W.  Seventh  St.,  Los  Angeles 
17 

Eisenhauer  Laboratories,   322   S.   San  Pedro  St., 
Los  Angeles  13 

Herr    Laboratory,    5176    Hollywood    Blvd.,    Los 
Angeles  27 


Services 


Spectrographs  analysis  of  minerals  and  water  by 
quantitative  methods.  Radioactivity  measure- 
ments. 

Fire  assay,  chemical  analysis  of  ores  and  minerals. 

Chemical  analysis  and  specification  testing  of  me- 
tallic ores,  metals,  and  non-metallic  minerals. 

Chemical  analysis  of  metals,  cement,  ores,  min- 
erals, water,  X-ray  diffraction,  X-ray  spectro- 
graphic  analysis,  metallurgy,  applied  research, 
mechanical  and  physical  testing  of  structural, 
industrial,  and  construction  materials. 

Consulting  water  chemists. 


Fire  assay,  chemical  analysis  of  metals,  alloys, 
cement,  ores  and  minerals;  physical  tests  of 
structural  materials;  spectrographs  analysis. 

Engineers,  chemists,  and  testers  of  building  mate- 
rials, foundations. 

Chemical  analysis  of  ceramic  materials,  chemical 
analysis  of  ores  and  minerals,  alloys,  spectro- 
graphic  analysis. 

Chemical  analysis  of  ceramic  materials,  chemical 
analysis  of  minerals,  spectrographs  analysis, 
water  analysis. 

Fire  assay,  chemical  analysis  of  ceramic  materials, 
chemical  analysis  of  ores  and  minerals,  X-ray- 
metallurgical  examinations,  physical  tests, 
spectrograph^  analysis,  water  analysis. 

Chemical  analysis  of  ores  and  minerals,  physical 
and  chemical  test  of  petroleum  products,  and 
chemical  ceramic  testing. 

Fire  assay,  chemical  analysis  of  ores  and  minerals, 
ore  dressing,  benefication. 

Ore  dressing,  mineral  benefication,  coal  washing, 
sand  preparation.  Flowsheet  determination, 
plant  design  and  construction. 


Chemical  analysis  of  ores,  minerals,  ceramic  ma- 
terials. Physical,  electronic  and  environmental 
testing. 

Microchemistry  and  trace  elements.  Quantitative 
analysis    of    microgram    or    smaller    quantities. 

Ore  dressing,  mineral  benefication. 


Fire  assay,  chemical  analysis  of  ores  and  minerals, 
ore  testing. 

Fire  assay,  chemical  analysis  of  ores  and  minerals, 
spectrographs  analysis,  and  rare  metals 
chemistry. 
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DIRECTORY   OF   COMMERCIAL   ASSAY   AND  TESTING 
LABORATORIES— Continued 


Firm 


Los  Angeles  Area — Continued 

Hollywood  Testing  Laboratories,  7416  Santa  Mon- 
ica Blvd.,  Hollywood 


Keldon    Research    Corp.,    Box    2555,    Terminal 
Annex,  Los  Angeles  54 


Kennard  &  Drake,  3364  E.  14th  St.,  Los  Angeles  23. 


Los  Angeles  Testing  Laboratory,  1300  S.  Los  An- 
geles St.,  Los  Angeles  15 


Meco  Assayers,  417  S.  Hill  St.,  Los  Angeles  13_ 


Metal  Control  Laboratories,  2735  E.  Slauson  Ave. 
Huntington  Park 


Minerals  Engineering   Co.,   417   S.   Hill   St.,    Los 
Angeles  13 

Oilwell  Research,   Inc.,   1539  W.    16th  St.,   Long 
Beach  13 

Osborne,  Raymond  G.,  Laboratories,  235  W.  27th 
St.,  Los  Angeles  7 

Petroleum   Engineering   Associates,    Inc.,    709    S. 
Fair  Oaks  Ave..  Pasadena  2 

Quality  Control  Laboratory,  2606  N.  Durfee  Ave., 
El  Monte 


Sill,  Harley  A.,  1011  S.  Figueroa  St.,  Los  Angeles  15 


Smith-Emery  Co.,  781  E.  Washington  Blvd.,  Los 
Angeles  21 


Triplett  &  Barton,  Inc.,  831  N.  Lake  St.,  Burbank 


Truesdail   Laboratories,   Inc.,   4101    N.   Figueroa, 
Los  Angeles  65 


von  Huene,  Rudolph,  865  N.  Mentor  Ave.,  Pasa- 
dena 6 


Services 


Fire  assay,  chemical  analysis  of  ceramic  materials, 
chemical  analysis  of  ores  and  minerals,  ore 
dressing,  benefication,  petrographic  analysis, 
physical  tests,  spectrographic  analysis,  water 
analysis,  X-ray  diffraction,  separation  of  rare 
earths. 

Chemical  analysis  of  ores  and  minerals,  chemical 
analysis  of  ceramics;  spectrographic  analysis, 
water  analysis,  mineral  evaluation. 

Chemical  analysis  of  ceramic  materials,  chemical 
analysis  of  ores  and  minerals,  ore  dressing,  bene- 
ficiation,  physical  tests,  spectrographic  analysis. 

Fire  assay,  chemical  analysis,  ceramic  analysis 
of  ores  and  minerals,  ore  dressing,  beneficiation 
physical  tests,  spectrographic  analysis,  cargo 
inspection. 

Fire  assay,  chemical  analysis  of  ores  and  minerals. 
Semi-quantitative  spectrographic  analysis. 

Chemical  analysis  of  ores,  minerals  and  metals, 
physical  tests,  spectrographic  analysis,  metal- 
lurgical examinations,  and  quantometric  anal- 
ysis. 

Ore  dressing,  beneficiation  of  ores  and  minerals, 
assaying,  quantitative  spectrographic  analysis. 

Clay  testing  for  drilling  mud  use,  water  analysis, 
oil,  well  core  analysis. 

Chemical  analysis  of  ores  and  minerals,  physical 
testing  of  construction  materials. 

Spectrographic  analysis,  water  analysis,  differential 
thermal  analysis,  core  analysis. 

Fire  assay,  chemical  analysis  of  ores,  minerals, 
alloys,  and  water,  spectrographic  analysis, 
X-ray  diffraction,  X-ray  fluorescence. 

Fire  assay,  chemical  analysis  of  ores  and  minerals, 
pilot  plant  testing,  ore  treatment  research. 

Fire  assay,  chemical  analysis  of  ceramic  materials, 
chemical  analysis  of  ore  and  minerals,  petro- 
graphic analysis,  spectrographic  analysis. 

Chemical  analysis  of  ores  and  minerals,  spectro- 
graphic analysis  (rare  earth  analyses),  X-ray 
diffraction  metallography. 

Chemical  analysis  of  ores  and  minerals,  physical 
testing  of  ferrous  and  nonferrous  metals  and 
alloys. 

Thin  and  polished  sections  prepared. 
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DIRECTORY   OF  COMMERCIAL   ASSAY   AND   TESTING 
LABORATORIES— Continued 


Firm 


Services 


Other  Areas 

Calaveras    Assay    Office,    P.O.    Box    645,    Angels 
Camp 

Clarkson  Laboratory  and  Supply,  Inc.,  1144  30th 
St.,  San  Diego 

Coast  Laboratories,  1859  S.  Van  Ness  Ave.,  Fresno 
15 

Consulting    &    Testing    Laboratories,    607H    E. 
18th  St.,  Bakersfield 


Engel,  Martin  C,  Cantil 


Harrigan,  J.   F.,   Laboratory,  541   Hartnell  Ave., 
Redding 

Hornkohl  Laboratories,  714  Truxton  Ave.,  Bakers- 
field 


Howard,  K.  B.  Co.,  P.O.  Box  1207,  Lindsay 


Mahan's  Chemical  Laboratory,  5111  Eastside  Rd., 
Redding 

Morse  Laboratories,  316  16th  St.,  Sacramento 


Peninsula  Laboratories,  544  S.  San  Antonio  Rd., 
Mountain  View 


Rombough,   M.   R.   Laboratories,   3069   Del  Paso 
Blvd.,  North  Sacramento  15 


San   Joaquin   Research   Laboratories,    Box    1987, 
2253  S.  El  Dorado  St.,  Stockton 

Twining  Laboratories,  2527  Fresno  St.,  Fresno 


Valley  Analytical   &   Testing   Laboratories,   Inc. 
356  E.  Main  St.,  El  Centro 


Fire  assay;  chemical  analysis  of  ores  and  minerals, 
milling  tests. 

Fire  assay,  Chemical  and  spectrograph^  analysis 
of  ores  and  minerals. 

Fire  assays,  and  chemical  analysis  of  ores  and 
minerals. 

Chemical  analysis  of  ores  and  minerals,  mining 
equipment  design,  mine  evaluation,  and  physical 
testing  of  materials. 

Fire  assay;  chemical  analysis  of  ores  and  minerals. 

Fire  assay;  chemical  analysis  of  ores  and  minerals. 


Mineral  and  ore  process  research,  chemical  and 
spectrograph^  assays  of  ores;  umpire  assayers; 
corrosion  and  water  treatment;  testing  of 
petroleum  products,  muds,  oil  cores,  aggregates, 
concrete  and  steel.  Concrete  coring. 

Chemical  analysis  of  ores,  minerals,  and  water 
chemical  and  physical  test  of  petroleum. 

Fire  assay;  chemical  analysis  of  ores,  minerals, 
and  water. 

Fire  assay,  chemical  analysis  of  ceramic  materials, 
chemical  analysis  of  ores  and  minerals,  ore  dress- 
ing, beneficiation,  physical  tests,  spectrographic 
analysis,  chemical  and  mining  engineers. 

Chemical  analysis  of  ores,  minerals,  and  metals; 
ore  and  mineral  beneficiation,  chemical  and  met- 
allurgical research. 

Fire  assay,  quantitative  analysis  of  ores  and 
minerals,  testing  laboratories  and  ore  beneficia- 
tion. 

Fire  assay,  chemical  analysis  of  ores  and  minerals. 


Fire  assay,  chemical  analysis  of  ceramic  materials, 
chemical  analysis  of  ores  and  minerals,  ore  dress- 
ing, petrographicv  Analysis,  physical  tests,  spec- 
trographic analysis,  water  analysis,  X-ray  dif- 
fraction. 

Chemical  analysis  of  ores,  minerals  and  water. 
Engineering  materials  tests. 
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FOREWORD 
Charles  W.  Merrill,  Chief,  Division  of  Minerals 

The  domestic  mining  industry  failed  to  experience  the  growth  in 
1957  that  characterized  other  postwar  years.  However,  higher  unit 
values  for  fuels  more  than  offset  declines  in  base-metal  prices  and 
lower  production  for  most  minerals  and  resulted  in  a  record  high  value 
of  $18.3  billion  for  mineral  output.  Value  of  fuels  increased  8.7  percent 
to  $12.7  billion;  nonmetals  rose  1.6  percent  to  nearly  $3.5  billion,  and 
metals  declined  sharply  by  10.6  percent  to  $2.1  billion.  Natural  gas  and 
iron  ore  were  the  only  major  commodities  to  show  appreciable  produc- 
tion increases. 

The  Suez  Canal  closure  crisis  continued  into  1957  and  exerted  a 
strong  influence  on  the  petroleum  industry.  Lessened  stockpile  pur- 
chases and  agricultural  barter  for  lead  and  zinc,  combined  with  lower 
consumer  demand  forced  prices  down  and  led  to  increased  industry 
stocks.  The  copper-price  decline  that  had  been  so  abrupt  in  1956  con- 
tinued but  at  a  slower  rate.  The  only  serious  mineral  industries  strike 
was  at  cement  producers. 

At  the  end  of  1957  the  immediate  outlook  was  less  favorable  for  the 
mineral  industry  than  at  any  time  since  perhaps  1949.  Cutbacks  in 
production  were  widespread,  and  many  planned  expansion  programs 
were  curtailed  or  deferred.  There  seemed  little  doubt,  however,  that 
pressure  on  mineral  raw-material  supplies  would  resume  and  intensify 
when  the  trend  of  the  general  economy  started  upward. 

ALUMINUM 

R.  A.  Hindi,  Assistant  Chief 

Branch  of  Light  Metals 

Primary  aluminum  production  declined  to  1,650,000  tons  in  1957 
from  the  record  high  of  1,680,000  tons  produced  in  1956.  This  decrease 
primarily  reflected  reduced  demand.  Increases  in  stocks  at  producing 
plants  and  shipment  by  the  three  major  primary  producers  of  over 
200,000  tons  of  metal  to  the  Government  under  expansion  contracts 
negotiated  during  the  Korean  War  were  other  indications  of  excess 
of  supply  over  consumption. 

At  the  end  of  December  primary  aluminum  production  capacity  in 
the  United  States  was  1,840,000  tons,  an  increase  of  63,000  tons  during 
the  year.  This  was  the  result  of  activation  of  the  first  potline  at  the  new 
Kaiser  Aluminum  and  Chemical  Corporation  plant  at  Ravenswood, 
West  Virginia,  and  installation  of  a  new  line  at  its  Chalmette,  Louisi- 
ana, plant.  Early  in  the  year  Reynolds  Metals  Company  announced 
plans  to  construct  a  100,000-ton  primary  aluminum  plant  at  Massena, 
New  York.  In  addition,  other  major  reduction  facilities  were  being 
constructed  by  Reynolds,  Aluminum  Company  of  America,  Harvey 
Aluminum,  and  Ormet  Corporation. 
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Although  the  aluminum  industry  experienced  the  same  slackening 
as  the  entire  economy,  the  outlook  for  this  commodity  may  be  brighter 
than  for  some  competitive  materials.  Technologic  improvements  and  a 
steady  supply  have  accelerated  acceptance  of  aluminum  in  the  automo- 
tive industry.  During  the  past  year  the  announcement  by  one  producer 
of  the  first  contract  for  large-scale  production  of  1-quart  aluminum 
oilcans  was  a  major  breakthrough  in  the  industry's  attempt  to  enter 
the  can  market.  Other  aluminum  producers,  as  well  as  several  container 
manufacturers,  were  developing  containers  and  container-producing 
equipment  to  use  aluminum. 

ANTIMONY 

H.  M.  Callaway,  Commodity  Specialist 

Branch  of  Base  Metals 

In  1957  the  antimony  supply-demand  position  was  essentially  the 
same  as  that  of  other  base  metals;  that  is,  supply  exceeding  consump- 
tion by  a  considerable  margin.  Although  domestic  smelter  output  re- 
mained near  the  10,000-ton  mark  of  1956,  imports  are  estimated  to  have 
increased  more  than  20  percent  and  consumption  decreased  approxi- 
mately 20  percent.  Government  procurement  contributed  significantly 
to  decreasing  the  severity  of  the  over-supply. 

Total  supply  of  primary  antimony  available  for  industrial  consump- 
tion was  approximately  13,200  tons,  though  only  10,400  tons  were 
consumed. 

Imports  of  metal,  oxide,  and  ore  for  direct  industrial  use  totaled 
7,800  tons  and  concentrate  imported  for  processing  at  domestic  smelters 
is  estimated  to  have  contained  8,700  tons  of  antimony.  The  mines  of 
Mexico,  the  Union  of  South  Africa,  and  Bolivia  were  the  major  sources 
of  concentrates  and  the  refineries  of  United  Kingdom,  Yugoslavia,  and 
Belgium  contributed  the  bulk  of  refined  metal  imports. 

ARSENIC 

A.  D.  McMahon,  Commodity  Specialist 

Branch  of  Base  Metals 

Byproduct  recovery  of  white  arsenic  in  the  United  States  declined 
to  11,000  tons  in  1957  or  10  percent  below  the  1956  output.  Imports 
rose  slightly  more  than  50  percent  to  9,800  tons.  Year-end  stocks  were 
about  the  same  as  those  of  1956,  reflecting  a  decrease  of  about  20  per- 
cent in  apparent  consumption.  White  arsenic  continued  to  be  quoted 
at  5J  cents  a  pound. 

ASBESTOS 

D.  O.  Kennedy,  Assistant  Chief 

Branch  of  Construction  and  Chemical  Materials 

Asbestos  imports  were  slightly  greater  in  1957  than  in  1956.  Over  90 
percent  of  the  chrysotile  asbestos  consumed  in  the  United  States  (710,- 
000  tons  in  1957)  came  from  Canada.  Domestic  production  from  mines 
in  Vermont,  Arizona,  and  California  supplied  less  than  6  percent  of 
the  chrysotile  consumed.  Amosite,  imported  from  Africa,  and  crocido- 
lite  from  Africa  and  Australia,  raised  the  total  consumption  of  asbestos 
by  American  industries  to  750,000  tons  in  1957.  Chrysotile  output  in 
Arizona  was  sustained  by  Government  purchases  under  provisions  of 
Public  Law  733. 
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BARITE 

A.  E.  Schreck,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Domestic  production  of  barite  in  1957  was  below  the  record  high  of 
1.3  million  tons  established  in  1956,  but  imports  appeared  to  have  set 
a  new  high.  Oil-well  drilling  was  again  the  largest  market  for  ground 
barite. 

Arkansas  remained  the  leading  producing  state ;  Missouri  was  second, 
Georgia  third,  and  Nevada  fourth.  Production  was  also  reported  in 
California,  Idaho,  Montana,  New  Mexico,  South  Carolina,  and  Ten- 
nessee. 

A  new  firm  came  into  production  in  1957  in  Cherokee  County,  South 
Carolina.  Other  firms  planned  to  start  mining  in  Marion  County,  Ken- 
tucky, and  near  Bernalillo,  New  Mexico.  Discovery  was  reported  of 
a  large  barite  deposit  near  Austin,  Nevada.  In  Kansas  construction  of 
additional  barium  chemical  facilities  was  begun. 

Although  domestic  production  of  barite  declined  in  1957,  the  outlook 
for  the  industry  appeared  bright.  The  oil-well  drilling  industry  is 
expected  to  remain  the  largest  consumer,  and  increased  use  of  barite  in 
concrete  aggregate  and  titanate  ceramics  is  anticipated. 

BAUXITE 

R.  C.  Wilmot,  Commodity  Specialist 

Branch  of  Light  Metals 

The  1.4  million  tons  of  bauxite  produced  in  the  United  States  in  1957 
represented  a  decrease  of  19  percent  from  the  previous  year.  Arkansas 
produced  about  96  percent  of  the  total;  the  remainder  came  from  Ala- 
bama and  Georgia.  Imports  are  estimated  at  7.1  million  tons  and  com- 
prised 83  percent  of  the  total  supply.  Haiti,  a  new  source  of  supply 
for  the  United  States,  began  commercial  production  in  the  second 
quarter  of  1957. 

Alumina  plant  capacity  in  operation  decreased  about  5  percent  to 
3,355,000  tons.  The  drop  was  caused  by  closing  in  November  of  the 
East  St.  Louis,  111.,  plant  of  the  Aluminum  Company  of  America.  The 
laboratory  and  cryolite  plant  at  the  same  site  were  not  affected. 

Although  1.7  million  tons  of  new  alumina  capacity,  all  to  use  im- 
ported bauxite,  was  under  construction  at  the  beginning  of  the  year, 
the  more  ample  supply  of  aluminum  had  diminished  the  sense  of 
urgency,  and  as  a  result  some  completion  dates  were  deferred.  How- 
ever, Reynolds  Metals  Company  started  production  at  a  new  183, 000- 
ton  unit  at  its  La  Quinta,  Texas,  plant,  bringing  the  annual  alumina 
capacity  there  to  548,000  tons.  A  430,000-ton  Kaiser  Aluminum  and 
Chemical  Corporation  plant  at  Gramercy,  Louisiana,  originally  sched- 
uled for  completion  in  midyear,  had  not  been  completed  at  year's  end. 
Construction  on  the  Alcoa  plant  of  750,000-ton  capacity  at  Point  Com- 
fort, Texas,  originally  scheduled  for  completion  in  1958,  was  slowed 
at  year's  end.  Ormet  Corporation  proceeded  with  the  construction  of 
a  350,000-ton  alumina  plant  at  Burnside,  Louisiana,  which  was  sched- 
uled for  completion  in  the  first  part  of  1958. 

Interest  grew  in  foreign  bauxite-producing  regions  as  sites  for  alu- 
mina plants  and  aluminum-reduction  plants.  Several  firms  were  inves- 
tigating or  had  plans  to  build  in  French  West  Africa,  the  Cameroons, 
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and  the  Congo.  In  the  Western  Hemisphere,  Aluminum  Company  of 
America  signed  letters  of  intent  that  envision  the  construction  of  an 
integrated  bauxite,  alumina,  aluminum  industry  in  Surinam. 

Exploration  of  Australian  bauxite  deposits  continued  in  1957.  Be- 
sides Cape  York  Peninsula,  the  investigation  was  extended  west  to 
Arnhemland.  Reynolds  Pacific  Mines  Pty.  and  Aluminum  Laboratories, 
Ltd.,  both  obtained  concessions  in  the  new  area. 

BERYLLIUM 

Donald  E.  Eilertsen,  Commodity  Specialist 

Branch  of  Rare  and  Precious  Metals 

In  1957  United  States  production  of  beryl  is  estimated  to  have 
totaled  600  short  tons,  consumption  4,600  tons,  and  imports  7,300  tons. 
Prices  were  about  the  same  as  in  1956 :  $514  a  ton  for  domestic  beryl, 
and  $360  a  ton  for  imported  beryl. 

Two  new  plants  were  constructed  to  produce  beryllium :  one  at 
Hazelton,  Pennsylvania,  by  The  Beryllium  Corporation  of  Reading, 
Pennsylvania,  and  the  other  at  Elmore,  Ohio,  by  the  Brush  Beryllium 
Company  of  Cleveland,  Ohio.  Each  plant  will  produce  50  tons  of 
reactor-grade  metal  annually  over  a  5-year  period  for  the  Atomic 
Energy  Commission  at  approximately  $47  a  pound. 

The  Bureau  of  Mines  continued  its  research  on  recovering  low-grade 
beryl  from  pegmatites.  Results  of  Bureau  research  on  beryl  notation 
are  promising,  but  more  research  is  being  done  to  simplify  and  im- 
prove procedures. 

BISMUTH 

H.  M.  Callaway,  Commodity  Specialist 

Branch  of  Base  Metals 

Although  consumption  of  bismuth  metal  increased  10  percent,  the 
total  supply  exceeded  demand,  owing  to  decreased  barter  acquisitions 
by  the  Department  of  Agriculture  in  1957. 

Imports  of  metal  were  885,000  pounds,  4  percent  under  the  1956 
figure.  Based  on  the  rate  of  consumption  during  the  first  9  months, 
consumption  in  1957  is  estimated  at  1,680,000  pounds. 

Several  potential  new  uses  for  this  metal  are  being  investigated  and 
will  possibly  cause  further  expansion  of  the  industry. 

BITUMINOUS  COAL   AND   LIGNITE 

T.  Reed  Scollon,  Chief 

Division  of  Bituminous  Coal 

Bituminous  coal  and  lignite  production  in  1957,  estimated  at  490 
million  tons,  was  down  2.2  percent  from  1956.  Consumption  for  elec- 
tric power  generation,  coal's  largest  single  market,  continued  upward 
but  at  a  lesser  rate  than  in  recent  years.  Aside  from  a  recovery  of 
coal  consumption  at  coke  ovens  to  the  1955  level,  the  domestic  market 
for  bituminous  coal  and  lignite  dropped  sufficiently  to  effect  a  net 
decline  of  19  million  tons  (4.4  percent)  during  the  year.  Exports,  on 
the  other  hand,  reached  their  highest  level  in  history.  Although  ship- 
ments to  Canada  dropped  over  2  million  tons,  overseas  exports  in- 
creased to  58  million  tons,  of  which  approximately  50  million  tons  went 
to  Europe. 


218  CALIFORNIA  DIVISION  OF  MINES 

Iii  Bureau  of  Mines  studies  of  the  underground  gasification  of  coal, 
hydraulic  fracturing  of  the  coal  bed  by  using  a  water-gel  and  sand 
mix  promised  greater  permeability  than  previously  achieved. 

In  cooperation  with  the  Atomic  Energy  Commission,  the  Bureau  of 
Mines  began  investigating  design,  construction,  and  operation  of  a 
pressurized  simulated  nuclear  reactor  to  gasify  coal.  The  primary 
objectives  at  this  time  are  to  test  equipment  components  and  to  de- 
velop high-pressure  gas  technology. 

On  a  worldwide  basis,  two  of  the  major  technological  advancements 
during  1957  were  the  completion  of  the  Pittsburgh  Consolidation  Coal 
Company  pipeline  in  the  United  States  to  transport  large  quantities  of 
coal  over  a  considerable  distance,  and  coming  on  stream  of  the  SASOL 
Fischer-Tropsch  plant  for  producing  liquid  fuels  from  South  African 
coal. 

BORON 

Henry  E.  Stipp,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Boron  received  much  attention  in  1957  as  an  ingredient  in  high- 
energy  "exotic"  fuels.  Use  of  boron  compounds  in  jet  and  rocket  fuels 
may  increase  performance  efficiency  by  as  much  as  50  percent.  Develop- 
ment of  such  fuels  can  be  an  important  contribution  to  technical  prog- 
ress in  this  vital  field.  Substantial  facilities  for  the  production  of  boron 
fuels  were  being  built. 

Production  of  boron  minerals  in  1957  approximated  950,000  short 
tons  with  a  B203  content  of  about  316,000  short  tons  and  a  value  of 
about  $40  million.  Mining  and  processing  capacity  of  the  boron  indus- 
try was  increased  by  completion  of  the  new  open-pit  mine  and  refin- 
ery of  the  U.  S.  Borax  and  Chemical  Corporation  at  Boron,  California. 

CADMIUM 

Arnold  M.  Lansche,  Commodity  Specialist 

Branch  of  Base  Metals 

Cadmium  metal  in  1957  was  obtained  as  a  byproduct  from  process- 
ing and  smelting  zinc  concentrate  and  from  flue  dust  from  Mexico. 
Production  totaled  approximately  10.4  million  pounds,  about  the  same 
as  in  1956.  Total  new  supply  was  nearly  11.9  million  pounds,  exceeding 
apparent  consumption  by  9  percent.  Shipments  by  metal  producers, 
including  those  for  internal  consumption,  were  9.8  million  pounds  in 
1957,  10  percent  below  the  1956  level.  Total  metal  stocks  at  the  end 
of  the  year  were  about  7  percent  above  those  on  hand  at  the  end  of 
1956.  General  imports  of  metal  were  about  1.65  million  pounds,  most  of 
which  came  from  Canada;  approximately  1.67  million  pounds  of  flue 
dust  (cadmium  content)  come  from  Mexico.  Nearly  696,000  pounds  of 
United  States  cadmium  was  exported  during  the  year. 

CARBON    BLACK 

James  G.  Kirby,  Chief 

Section  of  Economic  Analysis  and  Forecast 

Branch  of  Petroleum  Economics 

Carbon  black  production  in  1957  was  1,801  million  pounds,  a  2.1 
percent  decrease  for  the  year.  Stocks  at  year's  end  totaled  339.4  mil- 
lion pounds,  an  increase  of  1.5  million. 
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CEMENT 

D.  O.  Kennedy,  Assistant  Chief 

Branch  of  Construction  and  Chemical  Materials 

After  12  years  of  continuous  growth,  production  of  portland  cement 
in  the  United  States  decreased  from  316.4  million  barrels  in  1956  to 
297.8  million  barrels  in  1957. 

Strikes  in  the  building-construction  industry  on  the  Pacific  coast 
and  at  cement  plants  east  of  the  Mississippi  were  the  principal  causes 
for  the  drop  in  cement  production.  Demand  was  partly  met  by  imports. 

Plant  capacities  increased  to  364  million  barrels,  a  gain  of  15  per- 
cent in  1957,  but  17  million  short  of  the  expected  381-million-barrel 
capacity  forecast  in  1955. 

Most  representatives  of  the  cement  industry  expressed  optimism  in 
the  future  based  on  projected  increases  in  general  construction  for 
1958,  and  did  not  feel  that  the  decrease  in  cement  production  in  1957 
was  indicative  of  the  future. 


CHROMIUM 

Wilmer  Mclnnis,  Commodity  Specialist 

Branch  of  Ferrous  Metals  and  Ferroalloys 

United  States  imports  of  chromite  ore  and  concentrate  during  1957 
were  higher  than  in  any  preceding  year.  Preliminary  data  indicated 
total  imports  for  the  year  were  about  2.3  million  short  tons  of  which 
over  60  percent  was  metallurgical-grade  ore,  about  25  percent  refrac- 
tory-grade ore,  and  the  remainder  chemical-grade  ore.  The  metallurgi- 
cal-grade chromite  was  obtained  principally  from  the  Federation  of 
Rhodesia  and  Nyasaland,  and  Turkey;  refractory-grade  chiefly  from 
the  Philippines ;  and  chemical-grade  from  the  Union  of  South  Africa. 

Domestic  chromite  production  (shipments)  totaled  about  163,000 
tons,  all  of  which  was  sold  to  the  Government  at  incentive  prices.  The 
Mouat  mine  in  Montana  was  the  source  of  over  two-thirds  of  this  output 
and  the  remainder  was  from  mines  in  California,  Oregon  and  Alaska. 

Domestic  consumption  of  chromite  decreased  in  1957.  Through  No- 
vember the  metallurgical  industry  used  about  1  million  tons  of  chromite 
ore  and  concentrate  averaging  46.9  percent  Cr203  in  the  manufacture 
of  446,000  short  tons  of  chromium  alloys  and  chromium  metal  and 
about  21,000  tons  in  direct  addition  to  steel.  In  the  same  period,  406,000 
tons  of  34.7-percent  Cr203  ore  was  used  in  refractory  products  and 
133,000  tons  of  45-percent  ore  was  consumed  in  the  manufacture  of 
97,000  tons  of  chromium  chemicals. 

Industry  stocks  of  chromite  increased  to  nearly  1.6  million  tons  by 
the  end  of  November,  equivalent  to  about  11-months'  supply.  Chro- 
mium-ferroalloys and  chromium-metal  stocks  at  producers'  plants  on 
November  30  were  up  31  percent  from  the  close  of  1956. 

World  mine  production  of  chromite  in  1957  decreased  somewhat  due 
to  lower  output  in  the  Philippines,  Turkey,  and  The  Union  of  South 
Africa.  Production  in  the  Federation  of  Rhodesia  and  Nyasaland 
during  the  first  half  of  1957  was  at  a  higher  rate  than  during  the 
period  in  1956. 


220  CALIFORNIA  DIVISION  OF  MINES 

CLAYS 

Brooke  L.  Gunsallus,  Commodity  Specialist 
Branch  of  Ceramic  and  Fertilizer  Materials 

Although  total  production  of  all  types  of  clays  decreased  an  esti- 
mated 5  percent  in  1957  from  the  1956  figure  of  50.9  million  tons, 
output  of  clay  and  shale  for  making  thermally  expanded  lightweight 
aggregate  (which  had  increased  by  34  percent  in  1956  over  1955)  in- 
creased 10  percent.  The  outlook  is  for  continued  rapid  expansion  of 
lightweight  aggregate  production. 

COBALT 

Hubert  W.  Davis,  Commodity  Specialist 
Branch  of  Ferrous  Metals  and  Ferroalloys 

World  production  of  cobalt  declined  to  about  15,500  short  tons  in 
1957  and  reversed  a  7-year  uptrend.  Production  was  3  percent  less  than 
in  the  record  year  of  1956  but  nevertheless  was  the  second  highest. 
However,  the  smaller  output  exceeded  requirements.  Record  outputs 
were  made  in  Canada  and  the  United  States,  and  production  in  North- 
ern Rhodesia  was  the  highest  since  1940.  Belgian  Congo  continued  as 
the  chief  producing  country,  but  output  was  less  than  in  1956. 

Although  the  United  States  continued  to  depend  upon  foreign  sources 
for  much  of  its  cobalt  in  1957,  domestic  mines  furnished  a  larger  pro- 
portion than  in  any  other  year.  A  record  of  4.1  million  pounds,  equal 
to  3.3  million  pounds  of  recoverable  cobalt,  was  produced  from  domestic 
mines  in  1957,  compared  with  3.6  million  pounds,  equal  to  2.5  million 
pounds,  in  1956.  Thus,  domestic  mine  production  in  1957  was  equivalent 
to  36  percent  of  the  cobalt  consumed  in  the  United  States,  compared 
with  27  percent  in  1956. 

Bethlehem  Cornwall  Corporation  in  Pennsylvania,  Calera  Mining 
Company  in  Idaho,  and  National  Lead  Company  in  Missouri  continued 
to  produce  cobalt  concentrates  from  domestic  ores. 

Consumption  of  cobalt  in  the  United  States  is  estimated  at  9.2  million 
pounds  in  1957,  compared  with  9.6  million  pounds  in  1956.  Imports  are 
estimated  at  17.5  million  pounds,  compared  with  15.6  million  pounds 
in  1956.  Noteworthy  was  the  receipt  of  1,613,000  and  530,000  pounds 
of  metal  from  the  United  Kingdom  and  the  Federation  of  Rhodesia  and 
Nyasaland,  respectively;  the  metal  was  acquired  in  exchange  for  sur- 
plus agricultural  commodities. 

The  price  of  cobalt  metal  and  oxide  was  reduced  35  cents  a  pound 
to  $2  and  $1.43  respectively,  on  February  1,  1957.  This  reduction  fol- 
lowed one  of  25  cents  on  December  1,  1956. 


COLUMBIUM    (NIOBIUM)   AND  TANTALUM 

William   R.  Barton,  Commodity  Specialist 

Branch  of  Rare  and  Precious  Metals 

Domestic  production  of  columbium-tantalum  concentrate  was  at  a 
record  high  in  1957.  Porter  Bros.  Corporation  increased  output  several- 
fold  from  a  euxenite-columbite-monazite  placer  at  Bear  Valley,  Idaho. 
Foreign  concentrate  production  and  United  States  imports  decreased 
for  the  second  year  due  to  the  United  States  Government's  absence 
from  the  market  for  foreign  ores. 
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Industrial  demand  continued  strong  and  metal  production  started 
at  new  facilities  at  Muskogee,  Oklahoma,  Albany,  Oregon,  and  Niagara 
Falls  and  Glen  Cove,  New  York.  High-purity  commercial  columbium 
was  reported  at  a  new  low  price  of  $55-$80  a  pound. 

The  Bureau  of  Mines  published  a  report  on  low-temperature  chlorina- 
tion  of  columbium-bearing  Arkansas  titanium  deposits.  The  process 
should  prove  applicable  for  most  submarginal  titanium  deposits  con- 
taining other  valuable  minor  constituents  such  as  columbium  and  iron. 

An  unusual  ore  body  studied  in  Ravalli  County,  Montana,  contains 
columbite  and  an  exotic  calcium  columbate  mineral  with  rare  earths 
in  a  carbonate  rock.  This  deposit,  controlled  b}^  Continental  Columbium 
Corporation,  may  prove  to  be  the  first  domestic  columbium  source  of 
this  type. 

The  growing  demand  for  columbium  and  tantalum  is  expected  to 
continue  in  1958.  Columbium  is  gaining  importance  as  an  ingredient  in 
high-temperature  alloys  used  in  supersonic  aircraft,  missiles,  gas  tur- 
bines, and  in  atomic  reactors.  Tantalum  is  highly  favored  in  electronic 
components  for  high-temperature  service  and  corrosion-proof  equip- 
ment, and  is  finding  experimental  use  in  nuclear  reactors. 

COPPER 

A.  D.  McMahon,  Commodity  Specialist 

Branch  of  Base  Metals 

Production  of  recoverable  copper  in  1957  from  domestic  mines  de- 
creased 3  percent  from  1956.  Refinery  output  from  domestic  sources 
dropped  3  percent,  that  from  foreign  sources  increased  11  percent,  and 
the  total  from  both  sources  remained  about  the  same  as  in  1956.  For 
January  through  November,  consumption  of  refined  copper  fell  11  per- 
cent; total  imports  of  copper  rose  2  percent  and  exports  of  refined 
copper  were  up  75  percent  compared  with  the  same  period  in  1956. 
Stocks  of  refined  copper  at  primary  refineries  were  26  percent  more 
than  at  the  end  of  1956. 

The  continuing  imbalance  between  supply  and  demand  for  copper 
in  1957  forced  the  price  of  electrolytic  copper  produced  domestically 
from  the  year-opening  quotation  of  36  cents  a  pound  to  27  cents  by 
early  September.  The  36-cent  quotation,  established  October  29,  1956, 
held  until  February  1,  1957;  then  four  successive  drops  lowered  it  to 
32  cents  by  February  19.  Further  cuts  in  June,  August,  and  early 
September  brought  it  to  27  cents.  Prices  quoted  by  United  States 
custom  smelters  were  1  to  2  cents  lower,  and  foreign  market  prices  were 
as  much  as  5  cents  a  pound  lower.  The  frequent  price  cuts  and  the 
announced  curtailments  of  production  failed  to  encourage  the  increase 
in  demand  needed  to  stabilize  or  effect  an  upturn  in  the  market. 

CRUDE    PETROLEUM 

James  G.  Kirby,  Chief 

Section  of  Economic  Analysis  and  Forecast 

Branch  of  Petroleum  Economics 

Crude  petroleum  production  in  the  United  States  in  1957  reached  a 
record  high  rate  of  7,175,000  barrels  daily,  with  an  estimated  average 
value  of  $3.10  a  barrel  at  the  well. 
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The  demand  for  petroleum  products,  while  showing  a  slight  gain  for 
the  year,  did  not  maintain  the  rate  of  increase  that  has  come  to  be 
expected  in  recent  years.  Following  the  reopening  of  the  Suez  Canal  in 
April,  stocks  of  crude  oil  and  products  built  up  steadily  and  at  the 
close  of  the  year  were  50  million  barrels  higher  than  at  the  close  of 
1956. 

Imports  of  crude  oil  averaged  997,000  barrels  daily  in  1957,  a  6.7 
percent  increase  over  1956.  A  Federal  Government  voluntary  program 
to  restrict  imports  was  in  effect  during  the  latter  half  of  the  year. 


DIAMONDS    (INDUSTRIAL)    AND   SUBSTITUTES 

Henry  P.  Chandler,  Commodity  Specialist 

Branch  of  Ceramic  and  Fertilizer  Materials 

World  production  of  industrial  diamonds  during  1957  was  estimated 
at  19  million  carats,  compared  with  18.3  million  carats  in  1956.  Imports 
into  the  United  States  during  1957  were  estimated  at  12  million  carats, 
valued  at  approximately  $67  million,  a  reduction  of  nearly  4  million 
carats  from  1956. 

During  1957  the  General  Electric  Company  offered  its  manufactured 
diamonds  for  sale  at  $3.48  a  carat  in  lots  of  10,000  carats  or  more, 
compared  with  about  $2.80  a  carat  for  similar  natural  material.  Tests 
indicated  that  manufactured  diamonds  are  equal  in  work  value  to  the 
natural  material  for  most  uses. 


FELDSPAR 

Taber  de  Polo,  Commodity  Specialist 

Branch  of  Ceramic  and  Fertilizer  Materials 

Additional  feldspar  production  capacity  completed  late  in  1957  led 
to  drops  of  15  to  20  percent  in  prices  of  certain  grades  of  ground  feld- 
spar. The  tonnage  of  feldspar  sold  in  1957  was  about  the  same  as  in 
1956. 

Spar-Mica  Corporation,  Ltd.  began  to  ship  crude  feldspar  from  its 
newly  opened  Cape  Feldspar  mine  at  Baie  Johan  Beetz,  Quebec,  Can- 
ada, to  Camden,  New  Jersey,  for  grinding.  Reserves  are  large.  Lawson 
United  Feldspar  Corporation  completed  a  plant  at  Spruce  Pine,  North 
Carolina,  with  a  capacity  of  8,000  tons  a  month  to  produce  feldspar 
from  a  large  alaskite  deposit.  Other  major  companies  also  expanded 
facilities.  Substantial  quantities  of  feldspar  continued  to  be  recovered 
from  beach  and  river  sands,  mostly  for  use  in  glass.  The  Golding-Keene 
Company,  Keene,  New  Hampshire,  began  using  a  patented  process  to 
concentrate  feldspar  by  magnetic  separators  and  electrostatic  machines. 

Imports  from  Canada  of  nepheline  syenite,  the  principal  substitute 
for  feldspar,  increased  about  20  percent  during  the  year.  Competition 
continued  from  lower  priced  aplite  and  slag  for  use  in  making  amber 
glass  and  window  glass. 

Excess  feldspar  production  capacity  should  be  absorbed  in  the  next 
few  years  by  growing  demand,  despite  increased  competition  from 
substitute  materials. 
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FLUORSPAR 

R.  B.  McDougal,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Fluorspar  consumption  reached  a  new  high  in  1957  and  imports  in- 
creased substantially  while  domestic  production  remained  about  equal 
to  the  previous  year 's  output. 

Production  of  finished  fluorspar  in  the  United  States  totaled  about 
325,000  tons  in  1957  with  a  value  of  approximately  $15.5  million.  Illi- 
nois again  was  the  leading  state,  shipping  slightly  over  half  the  total. 
Colorado  and  Montana  supplied  about  two-thirds  of  the  balance;  Ken- 
tucky, Nevada,  and  Utah  supplied  the  remaining  third. 

Several  important  changes  occurred  in  the  industry  during  the  year. 
The  Kaiser  Aluminum  and  Chemical  Corporation  closed  its  mine  near 
Gabbs,  Nevada,  early  in  the  year  owing  to  ore  depletion,  and  its  mill 
at  Fallon  was  placed  on  standby  status  in  September.  Quo  Vadis  Mines, 
Inc.,  purchased  the  Bell  Hill  Mining  Company  fluorspar  property  in 
Juab  County,  Utah,  and  built  a  flotation  mill  at  Delta  to  upgrade  the 
local  ore  to  acid  grade.  In  mid-November  the  Mackey-Humm  Fluorspar 
Mining  Company  and  Hicks  Creek  Mining  Company,  two  Illinois  pro- 
ducers, were  purchased  by  H.  Evans  Roberts,  partner  in  the  Montana 
operation  near  Darby,  who  plans  to  construct  a  flotation  mill  for  the 
production  of  acid-grade  fluorspar. 

Prices,  which  had  begun  to  improve  during  the  summer  and  fall  of 
1956,  remained  fairly  stable  throughout  1957.  Quotations  from  trade 
journals  on  Mexican  fluorspar  indicated  a  slight  decline  during  the 
year.  European  fluorspar  was  quoted  at  near  domestic  prices  in  1957. 

Fluorspar  consumption  is  estimated  to  have  reached  a  new  record 
of  nearly  660,000  tons  in  1957,  of  which  320,000  tons  was  used  to  pro- 
duce hydrofluoric  acid,  as  compared  with  289,500  tons  so  used  in  the 
previous  year.  Some  acid-grade  fluorspar  was  consumed  by  the  glass 
and  enamel  industries.  Approximately  40,000  tons  of  ceramic-grade 
fluorspar  was  used  at  glass  and  enamel  plants  and  in  other  applications 
such  as  special  fluxes.  Steel  plants  consumed  about  268,000  tons  of 
fluorspar  in  the  production  of  steel,  a  slight  increase  from  264,000  tons 
in  1956.  Iron  foundries  used  about  15,000  tons. 

Purchases  of  acid-grade  fluorspar  under  Public  Law  733  and  of 
metallurgical  grade  fluorspar  for  the  strategic  stockpile  helped  main- 
tain the  volume  of  domestic  output  during  the  year. 

Continued  growth  in  the  markets  for  fluorspar  was  anticipated  by 
the  industry,  but  less  optimism  was  expressed  regarding  the  trend  of 
domestic  production. 

GOLD 

J.  P.  Ryan,  Commodity  Specialist 

Branch  of  Rare  and  Precious  Metals 

Continuously  declining  domestic  gold  production,  in  contrast  to  the 
steadily  rising  world  production,  was  the  most  significant  feature  of 
the  gold-mining  industry  in  1957. 

Domestic  mine  production  of  recoverable  gold  in  1957  was  1.77  mil- 
lion ounces,  a  3  percent  drop  from  the  preceding  year  and,  except  for 
the  war  years  1943-46,  was  the  lowest  since  1893.  South  Dakota  again 
led  in  production,  followed  by  Utah,  Alaska,  and  California,  the  same 
as  in  1956.  These  three  states  and  one  territory  accounted  for  75  per- 
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cent  of  domestic  output.  About  60  percent  of  domestic  gold  came  from 
straight  gold  mining  operations;  the  remaining  40  percent  was  recov- 
ered as  a  byproduct  of  base-metal  mining  and  smelting.  Net  imports 
of  gold  in  1957  aggregated  $81.4  million,  24  percent  less  than  in  1956. 
Treasury  stocks  of  gold  rose  $832  million  during  the  year  to  $22,781 
million. 

Expansion  of  output  in  the  Union  of  South  Africa  continued  in  1957 
and  world  production  of  gold  increased  for  the  fourth  successive  year 
to  an  estimated  39.5  million  ounces.  The  Union  of  South  Africa  ac- 
counted for  about  45  percent  of  the  world  output  of  gold.  The  Soviet 
Union,  Canada,  and  the  United  States  were  the  other  leading  gold- 
producing  countries. 

United  States  Treasury  price  of  gold  remained  at  $35  an  ounce. 
Rising  operating  costs  continued  to  force  some  domestic  mines  to  close 
and  others  to  curtail  operations.  The  remarkable  expansion  of  output 
in  South  Africa  was  not  indicative  of  any  improvement  in  gold-mining 
conditions  generally,  but  rather  of  the  continued  development  of  new 
mines  in  the  Orange  Free  State  and  to  the  recovery  of  uranium  asso- 
ciated with  the  gold  ores.  Gold  mining  in  Canada,  Australia,  and  the 
Philippines  continued  to  receive  financial  assistance  through  Govern- 
ment cost-aid  subsidies;  in  South  Africa  tax  concessions  aided  several 
mine  operations. 

New  applications  for  gold  developed  in  1957  included :  Gold  coatings 
for  aircraft  engine  shrouds  for  protection  against  heat  and  corrosion ; 
gold  plating  of  earth  satellites  to  facilitate  optical  tracking  and  to  pro- 
vide protection  from  corrosion  and  heat ;  radioactive  gold  in  the  treat- 
ment of  cancer;  and  gold  ceramic  coatings  in  architectural  panels. 

GRAPHITE 

Donald  R.  Irving,  Assistant  Chief 

Branch  of  Ceramic  and  Fertilizer  Materials 

In  1957  all  types  and  grades  of  natural  graphite  were  in  plentiful 
supply,  and  consumption  remained  at  about  the  1956  level.  During  the 
year,  purchases  of  97/98  percent  carbon  Ceylon  amorphous  lump  graph- 
ite for  the  national  stockpile  stopped  when  the  inventory  substantially 
equalled  the  minimum  objective. 

With  completion  of  national  stockpile  objectives  for  all  grades  of 
graphite,  the  Department  of  Defense  ruled  there  was  no  need  to  retain 
the  Government-owned  Benjamin  Franklin  graphite  mine  and  mill  near 
Chester  Springs,  Pennsylvania,  and  the  property  was  sold. 

Southwestern  Graphite  Company,  Burnet,  Texas,  (high-grade  flake 
graphite),  and  Graphite  Mines,  Inc.,  Cranston,  Rhode  Island,  (low- 
grade  amorphous  graphite)  were  the  only  domestic  producers,  although 
amorphous  graphite  in  Mexico  was  produced  by  subsidiaries  of  United 
States  companies. 

No  new  uses  requiring  large  quantities  of  natural  graphite  were  re- 
ported, and  no  substantial  increase  in  consumption  is  foreseen. 

GYPSUM 

Leonard  P.  Larson,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Due  primarily  to  a  decline  in  residential  construction,  gypsum  out- 
put was  lower  in  1957  than  in  the  preceding  year.  The  decline  in  resi- 
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dential  construction  was  partly  offset  by  a  10  percent  increase  in  the 

construction  of  public  works  such  as  schools,  highways,  sewers,  and 
water  facilities. 

Based  on  the  domestic  mine  production  total  of  6.8  million  short  tons 
during*  the  first  9  months  of  the  year,  the  total  output  of  crude  gypsum 
during  1957  was  about  9  million  short  tons.  Consumption  of  most  cate- 
gories of  gypsum  building  products,  particularly  high-value  prefabri- 
cated materials,  followed  the  downward  trend  of  residential  construc- 
tion. 

Although  no  major  increases  in  the  output  of  gypsum  products  are 
anticipated,  the  Bureau  of  Mines  expects  that  the  output  of  gypsum 
products  in  1958  will  be  higher  than  in  1957. 


HELIUM 

Henry  P.  Wheeler  Jr.,  Chief 

Helium   Liaison  Office 

Helium  consumption  continued  upward  to  reach  a  new  peak  of  310 
million  cubic  feet  in  1957.  The  Bureau  of  Mines  was  the  only  producer 
of  this  inert  lightweight  gas  from  two  plants  in  Texas,  one  in  Kansas, 
and  one  in  New  Mexico.  Despite  record  production,  the  supply  during 
the  year  was  not  adequate  to  meet  all  requirements.  Defense  and  medi- 
cal needs  were  met,  but  some  less  essential  activities  were  unable  to 
obtain  as  much  helium  as  they  desired.  The  Bureau  expects  that  the 
recent  enlargement  of  its  Exell,  Texas,  plant  will  relieve  the  shortage 
somewhat  in  1958.  The  gain  may  be  short-lived,  however,  due  to  antici- 
pated new  demands  for  helium  in  defense  and  atomic-energy  programs. 


IRON   ORE 

Horace  T.  Reno,  Assistant  Chief 

Branch  of  Ferrous  Metals  and  Ferroalloys 

United  States  iron-ore  production  in  1957  totaled  105  million  long 
tons,  nearly  8  percent  more  than  in  1956.  Iron-ore  imports  increased 
nearly  10  percent,  and  despite  a  slight  decline  in  steel  production,  1957 
blast-furnace  pig-iron  output  reached  a  record  high  of  78.6  million  net 
tons. 

The  Lake  Superior  district  continued  by  far  the  principal  domestic 
iron-ore  producer  with  79  percent  of  the  total.  The  Western  States 
produced  9  percent  of  the  total,  the  Southeastern  States  6  percent,  the 
Northeastern  States  5  percent,  and  iron-ore  produced  as  a  byproduct 
in  all  districts  accounted  for  the  remaining  1  percent. 

Iron-ore  production  for  export  in  foreign  countries  in  1957  appeared 
to  slow  somewhat,  but  nearly  25  percent  of  the  iron  ore  consumed  in 
the  United  States  in  1957  was  imported. 

The  average  grade  of  ore  consumed  continued  to  rise.  In  the  Lake 
Superior  district,  the  Marquette  Iron  Mining  Company  produced 
high-grade  iron  ore  pellets  from  Michigan  jaspilite.  The  Reserve  Min- 
ing Company  produced  more  than  5  million  tons  of  high-grade  pellets 
from  taconite  at  Silver  Bay,  Minnesota,  and  Minnesota's  second  large- 
scale  taconite  plant  operated  by  Erie  Mining  Company  began  produc- 
tion in  1957. 
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With  the  1957  all-time  record  production  of  78.6  million  short  tons 
of  pig  iron,  blast-furnace  consumption  of  iron  ore  and  iron-bearing 
agglomerates  reached  a  new  high  of  135.5  million  short  tons.  However, 
total  consumption  of  these  materials  did  not  set  a  new  record  because 
of  lower  steel  output  and  higher  iron  content  of  blast  furnace  feed. 

LEAD 

O.  M.  Bishop,  Commodity  Specialist 
Branch  of  Base  Metals 

Until  early  May  1957  good  industrial  demand,  supplemented  by 
United  States  Government  barter  and  "long-term  stockpile"  acquisi- 
tions, stimulated  mine  and  smelter  production  and  served  to  stabilize 
the  price  of  common  lead  at  16  cents  a  pound,  New  York  City.  At  that 
time  the  Government  announced  the  temporary  cessation  of  further 
barter  contracts  and  the  near  attainment  of  the  strategic  stockpile  goal 
for  lead. 

Thereafter  industrial  demand  in  the  United  States  declined  and 
new  barter  contracts  did  not  absorb  excess  foreign  lead  stocks,  which 
continued  to  be  imported.  Although  many  domestic  mines  closed  or 
curtailed  production,  supplies  continued  in  excess  and  by  December  2 
the  price  of  refined  (common)  lead  had  fallen  to  13  cents  a  pound 
f.o.b.  New  York  City. 

Domestic  mine  production  of  recoverable  lead  declined  from  an 
annual  rate  of  360,000  tons  in  the  first  quarter  of  1957  to  300,000  tons 
in  the  last  quarter  and  totaled  333,000  tons  for  the  year,  compared 
with  353,000  tons  in  1956.  Imports  of  lead  as  pig  metal,  bullion,  and 
ore  totaled  510,000  tons  and  secondary  lead  accounted  for  500,000 
tons.  Domestic  mine  output,  secondary  sources,  and  imports  together 
provided  1,340,000  tons  of  lead  in  1957.  Total  industrial  consumption 
was  1,145,000  tons. 

Among  the  important  lead  mines  closed  were  the  San  Xavier,  Ath- 
letic, and  Trench  in  Arizona,  the  Darwin  mine  in  California,  the  Key- 
stone, Rico-Argentine,  and  Resurrection  in  Colorado,  the  Triumph 
and  Nabob  in  Idaho,  Combined  Metals  Company  Pioche  operation  in 
Nevada,  the  Groundhog  in  New  Mexico,  the  Eagle-Blue  Bell,  Chief 
No.  1,  Plutus,  Mayflower-Park  Galena  in  Utah,  and  the  Eagle-Picher 
mines  in  Oklahoma  and  Kansas.  The  Anaconda  Company  curtailed 
output  at  its  Butte,  Montana,  mines  and  the  Bunker  Hill  and  Day 
mines  of  the  Coeur  d'Alene  region  of  Idaho  cut  back  from  a  6-  to  a 
5-day  week. 

LITHIUM 

A.  E.  Schreck,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Production  and  consumption  of  lithium  minerals  and  compounds 
continued  to  increase  in  1957  and  emphasis  was  on  the  development  of 
new  markets.  Lithium  minerals  were  produced  in  North  Carolina  and 
South  Dakota  and  dilithium  sodium  phosphate  was  produced  from  the 
brines  of  Searles  Lake,  California. 

Some  of  the  secrecy  that  surrounded  the  lithium  industry  the  past 
several  years  was  relaxed  when  the  Atomic  Energy  Commission  re- 
vealed it  had  contracted  with  three  lithium  producers  for  lithium 
hydroxide. 
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A  Canadian  supplier  of  lithium  concentrate  announced  plans  for 
a  lithium  chemical  plant  near  Rouses  Point,  New  York.  Lithium  metal 
production  facilities  in  North  America  were  expanded  when  one 
Canadian  and  one  domestic  firm  began  metal  production. 

The  American  Lithium  Institute,  in  its  first  year  of  operation,  spon- 
sored research  on  the  use  of  lithium  in  glass,  in  lithium  alloys,  and  as 
a  polymerization  catalyst. 

The  outlook  appears  to  be  one  of  increased  consumption  in  estab- 
lished uses,  and  continued  research  on  new  uses  with  emphasis  on  uses 
for  lithium  metal. 

MAGNESIUM 

(INCLUDING    MAGNESIUM   COMPOUNDS) 

H.  B.  Comstock,  Commodity  Specialist 

Branch  of  Light  Metals 

Production  of  primary  magnesium  in  the  United  States  in  1957  was 
81,263  tons,  the  highest  since  the  close  of  the  Korean  War.  As  in  1956, 
the  metal  came  from  the  two  electrolytic  plants  at  Freeport  and 
Velasco,  Texas,  and  the  small  silicothermic  plant  at  Canaan,  Connecti- 
cut. The  purchase  of  the  Government-owned  Velasco  plant  by  the  Dow 
Chemical  Company,  which  had  leased  it  since  1951,  was  announced 
November  4. 

Estimated  domestic  consumption  of  magnesium  for  1957  was  approxi- 
mately 12  percent  below  1956,  due  primarily  to  the  decreased  use  as 
a  reducing  agent  to  produce  other  metals,  and  as  an  alloying  constitu- 
ent with  other  metals.  During  the  year  improvements  in  casting,  fabri- 
cating, joining,  and  finishing  were  reported,  pointing  toward  new 
structural  applications  of  magnesium  in  the  near  future.  The  base 
price  of  primary  magnesium  ingot  remained  at  35.25  cents  a  pound 
throughout  1957. 

During  the  first  9  months  of  1957,  magnesium  imports  in  all  forms 
were  898  tons,  a  rise  of  37  percent  above  those  for  all  of  1956. 

Exports  for  this  period  of  1957  were  1,364  tons  or  62  percent  below 
those  for  the  first  nine  months  of  1956.  On  June  30,  1957,  duty  on 
magnesium  pig  and  alloys  fell  from  17.2  cents  a  pound  to  14.3  cents; 
and  on  the  magnesium  content  of  powder,  sheets,  tubing,  manufactures, 
etc.,  duty  dropped  from  19  cents  a  pound  (plus  10  percent  ad  valorem) 
to  18  cents  a  pound  (plus  9.5  percent  ad  valorem). 

Production  of  the  principal  magnesium  materials — magnesite,  dolo- 
mite, and  olivine,  and  their  use  in  basic  refractories,  increased  sub- 
stantially in  1957.  The  expansion  of  refractories  facilities,  begun  in 
1956,  continued  in  1957.  Rising  demands  in  the  refractories,  paper, 
rubber,  textiles,  and  chemicals  industries  resulted  in  the  output  of 
7  percent  more  magnesium  oxide  from  sea  water  and  well  brines  than 
in  1956. 

MANGANESE 

G.  L.  DeHuff  Jr.,  Commodity  Specialist 

Branch  of  Ferrous  Metals  and  Ferroalloys 

Preliminary  figures  for  domestic  maganese  ore,  concentrate,  and 
nodule  production  containing  35  percent  or  more  manganese  indicate 
a  total  for  1957  of  365,000  short  tons,  a  record  high. 
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Nodules  produced  by  Manganese,  Inc.  at  Henderson,  Nevada,  and  by 
The  Anaconda  Company  in  Montana  provided  half  of  this  quantity. 
Of  the  remainder,  producers  in  Arizona,  New  Mexico,  and  California 
shipped  approximately  100,000  short  tons  under  the  Government's 
"carlot"  purchase  program — just  about  double  that  shipped  by  Arkan- 
sas, Virginia,  and  Tennessee  under  the  same  program.  A  relatively  small 
quantity  of  battery  concentrate  was  produced  by  Trout  Mining  Divi- 
sion, American  Machine  and  Metals,  Inc.  at  Philipsburg,  Montana; 
Manganese  Chemicals  Corporation  produced  synthetic  battery  ore  and 
high-purity  manganese  carbonate  from  low-grade  Cuyuna  range  ma- 
terials at  Riverton,  Minnesota. 

Receipts  by  the  Government  of  low-grade  manganese  ores,  under  its 
Butte-Philipsburg  domestic  manganese-purchase  program,  were  at  an 
accelerated  rate  over  those  in  1956.  Because  of  the  low-grade  and  off- 
grade  nature  of  these  ores,  they  will  not  be  reported  as  production  until 
shipped  to  consumers. 

Perhaps  the  most  significant  features  of  the  year  were  the  beginning 
of  imports  of  high-quality  ore  from  the  Amapa  region  of  Brazil,  and 
the  large  tonnage  acquired  during  the  year  from  that  source.  Total 
United  States  imports  of  manganese  ore  in  1957  reached  3  million 
short  tons,  the  greatest  of  any  year  except  1953.  Brazil,  India,  Ghana, 
Union  of  South  Africa,  and  Mexico  were  the  principal  supply  sources 
in  that  order.  Approximately  200,000  short  tons  of  ferro-manganese 
also  was  imported.  Consumption  of  manganese  ore  was  again  a  record, 
totaling  approximately  2,350,000  short  tons.  Industrial  ore  stocks  in- 
creased somewhat  to  approximately  1^  million  short  tons. 

Prices  for  Indian  ore  of  46  to  48  percent  manganese  content  dropped 
gradually  to  close  the  year  quoted  nominal  $1.36-$1.39  a  long-ton  unit 
(c.i.f.  U.  S.  ports,  import  duty  extra,  export  duty  included).  Prices 
for  Government  purchases  of  domestic  ore  under  the  domestic  man- 
ganese-purchase program  remained  based  at  $2.30  a  long-ton  unit. 

MERCURY 

James  W.  Pennington,  Assistant  Chief 

Branch  of  Base  Metals 

Domestic  mercury  production  in  1957  increased  nearly  40  percent 
over  1956  as  significant  gains  at  mines  in  Alaska,  California,  Nevada, 
and  Oregon  raised  primary  output  to  an  estimated  33,500  76-pound 
flasks. 

Industrial  consumption  of  mercury  continued  high  and  probably 
equalled  the  54,000  flasks  used  in  1956.  Expansions  at  chlorine  and 
caustic  soda  plants  using  mercury  cells  were  largely  responsible  for 
the  high  consumption. 

Mercury  imports  lagged  behind  1956  and  fell  to  an  estimated  45,000 
flasks.  Prices  also  declined  and  ranged  from  $255-$257  a  flask  in  the 
beginning  to  $225-$230  a  flask  at  the  end  of  the  year.  The  average  price 
of  $247  a  flask  was  $13  less  than  1956. 

MICA 

Milford  L.  Skow,  Commodity  Specialist 

Branch  of  Ceramic  and  Fertilizer  Materials 

Domestic  production  of  muscovite  mica  for  sale  to  General  Services 
Administration  was  equivalent  to  2,700  short  tons  of  hand-cobbed  mica. 
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Sales  of  domestic  punch  mica  to  industry  dropped  to  about  300,000 
pounds,  and  sales  of  ground  mica  remained  near  the  1956  level  of 
91,000  short  tons.  Imports  of  block  and  film  were  about  20  percent 
lower  than  in  1956,  but  imports  of  splittings  increased  as  a  result  of 
the  barter  of  agricultural  commodities  for  strategic  materials. 

Because  of  the  lower  level  of  industrial  activity  and  the  increasing 
use  of  ceramic  materials  in  place  of  nonstrategic  sheet  mica  in  electrical 
appliances,  the  fabrication  of  block  and  film  mica  was  about  15  percent 
less  than  in  1956.  Production  of  mica  paper  from  natural  mica  scrap 
continued  to  increase  moderately  and  flake  synthetic  mica  found  in- 
creasing use  in  glass-bonded  mica  ceramic  products. 


MOLYBDENUM 

Wilmer  Mclnnis,  Commodity  Specialist 

Branch  of  Ferrous  Metals  and  Ferroalloys 

Domestic  production  of  molybdenum  in  1957  increased  6  percent 
over  1956.  Output  was  from  the  Climax  mine  in  Colorado  and  from  by- 
product sources  in  Utah,  Arizona,  California,  New  Mexico,  and  Nevada. 
The  increase  in  output  came  largely  from  Climax,  where  a  new  milling 
unit  began  operating  in  February.  This  enabled  the  company  to  treat 
more  than  10  million  short  tons  of  ore  during  the  year.  Curtailed 
operations  at  some  copper  mills  resulted  in  lower  molybdenum  recovery 
from  these  sources. 

A  Materials  Survey  on  molybdenum  was  published  by  the  Bureau  of 
Mines  (Information  Circular  7784).  It  gave  the  molybdenum  reserve 
of  the  United  States  and  Alaska  as  2.2  billion  pounds.  These  reserves 
are  in  ores  containing  over  0.50  percent  molybdenite  and  in  copper  and 
tungsten  ores  containing  molybdenite  recoverable  commercially  as  a 
byproduct. 

Consumption  of  molybdenum  contained  in  concentrate  during  1957 
was  estimated  at  about  39  million  pounds,  compared  with  nearly  42.7 
million  pounds  in  1956.  The  decrease  was  due  largely  to  a  strike  that 
closed  the  Climax  conversion  plant  at  Langeloth,  Pennsylvania,  during 
the  last  half  of  the  year.  About  30  million  pounds  of  molybdenum  con- 
tained in  primary  products  was  consumed  in  the  United  States.  Of 
this,  86  percent  was  added  to  iron  and  steel  alloys,  6  percent  was  used 
in  special  high-temperature  and  corrosion-resistant  alloys,  and  the  re- 
mainder was  used  as  metal  or  compounds. 

Molybdenum  exports  continued  the  upward  trend  that  has  persisted 
since  1951.  The  major  importing  countries  were  West  Germany,  United 
Kingdom,  Sweden,  Japan,  and  Canada. 

World  production,  of  which  over  90  percent  was  from  the  United 
States,  is  estimated  to  have  increased.  Known  foreign  production  was 
largely  confined  to  Chile,  Canada,  Norway,  and  Japan ;  Union  of  Soviet 
Socialist  Republics  and  some  of  its  satellite  countries  were  believed  to 
have  produced  substantial  quantities  of  molybdenum  in  1957.  Output 
in  Chile  was  recovered  as  a  byproduct  of  copper  ore  from  the  Braden 
mine,  but  a  molybdenum-recovery  unit  at  the  Chuquicamata  copper 
mine  was  believed  ready  for  operation  at  year's  end. 
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NATURAL  GAS 

James  G.  Kirby,  Chief 

Section  of  Economic  Analysis  and  Forecast 

Branch  of  Petroleum  Economics 

Continuing  its  steady  increase,  the  marketed  production  of  natural 
gas  in  the  United  States  is  estimated  at  10,688  billion  cubic  feet  in  1957. 
The  average  value  at  the  wellhead  is  estimated  at  11.2  cents  a  thousand 
cubic  feet,  0.4  cents  higher  than  in  1956. 


NATURAL-GAS   LIQUIDS 

James  G.  Kirby,  Chief 

Section  of  Economic  Analysis  and  Forecast 

Branch  of  Petroleum  Economics 

Natural-gas  liquids  production  and  value  for  1957  remained  about 
the  same  as  in  1956  (12,350  million  gallons  valued  at  $704  million). 
Liquefied  petroleum  gas  production  and  value  showed  slight  increases 
for  the  year. 

NICKEL 

Hubert  W.  Davis,  Commodity  Specialist 
Branch  of  Ferrous  Metals  and  Ferroalloys 

Except  for  brief  periods,  the  availability  of  nickel  since  mid-1957 
exceeded  demand  for  the  first  time  since  1942.  The  improved  supply- 
demand  position  resulted  principally  from  increased  production,  vir- 
tually complete  stockpile  deferments,  and  decreased  requirements  in 
the  United  States.  Nevertheless,  intense  activity  continued  in  exploring 
for  new  sources,  developing  new  mines,  and  planning  new  and  expand- 
ing present  smelting  and  refining  facilities. 

The  uptrend  in  free-world  production  continued  for  the  seventh 
consecutive  year  in  1957  and  totaled  about  248,000  short  tons.  Although 
domestic  production,  chiefly  in  Oregon  and  Missouri,  increased  50  per- 
cent over  1956  to  establish  a  new  record  of  about  10,000  tons,  it  repre- 
sented only  about  8  percent  of  consumption  (125,000  tons)  in  the 
United  States  in  1957.  Production  in  1957  at  the  U.  S.  Government- 
owned  plant  at  Nicaro,  Cuba,  where  a  75-percent  expansion  of  the 
nickel-prodncing  facilities  was  completed  in  March  1956,  was  38  per- 
cent greater  than  in  1956. 

The  Government  entered  into  an  agreement  with  Cuban  American 
Nickel  Company,  a  subsidiary  of  Freeport  Sulphur  Company,  to  buy  up 
to  271  million  pounds  of  nickel  metal.  Construction  of  facilities  was 
under  way  at  Moa  Bay,  Cuba,  where  the  company  will  produce  a  high- 
grade  nickel-cobalt  concentrate.  It  will  be  shipped  to  Breithwaite, 
Louisiana,  where  a  refinery  with  an  annual  capacity  of  50  million 
pounds  of  nickel  metal  will  be  built  to  reduce  the  concentrate. 

International  Nickel  Company  of  Canada,  Ltd.,  made  much  progress 
in  developing  its  property  in  the  Mystery-Moak  Lakes  area  in  northern 
Manitoba.  By  1960,  the  company  expects  to  have  there  a  capacity  to 
produce  75  million  pounds  of  nickel  annually;  this  will  be  the  second- 
largest  nickel-mining  operation  in  the  free  world. 

During  1957  the  contract  price  to  United  States  buyers  of  electro- 
lytic nickel  in  carlots  f  .o.b.  Port  Colborne,  Ontario,  remained  unchanged 
at  74  cents  a  pound,  including  duty  of  1J  cents. 
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PENNSYLVANIA  ANTHRACITE 

J.  A.  Corgan,  Chief 

Division  of  Anthracite 

Pennsylvania  anthracite  production  in  1957  resinned  its  post-World 
War  II  downward  trend,  following  a  rise  in  1956.  Output  is  estimated 
to  have  fallen  off  approximately  12  percent  to  25.5  million  net  tons, 
valued  at  $212  million.  The  overall  decline  in  1957  resulted  from  a 
reduction  of  approximately  13  percent  in  apparent  consumption  within 
the  United  States  and  a  17  percent  decline  in  exports.  Exports  to 
Canada  fell  25  percent  below  1956  owing  primarily  to  competition  from 
natural  gas  which  was  introduced  into  eastern  Canada  late  in  1956. 


PERLITE 

L.  M.  Otis,  Commodity  Specialist 
Branch  of  Construction  and  Chemical  Materials 

The  Bureau  of  Mines  estimates  that  domestic  production  of  crude 
perlite  in  1957  changed  little  from  1956.  The  use  pattern  for  expanded 
perlite  also  was  about  the  same  as  in  1956  when  76  percent  of  output 
went  into  plaster  aggregate  and  10  percent  into  concrete  aggregate. 
From  1950  to  1957  total  perlite  sales  have  grown  steadily  each  year,  but 
the  growth  rate  was  slower  in  1956-57.  The  use  of  expanded  perlite  as  a 
filter  aid  probably  increased  in  1957.  This  market  is  important  to  the 
industry  as  it  provides  an  outlet  for  fines  which  are  a  problem  for 
expanders,  though  so  far  the  tonnage  used  has  not  been  large. 

The  outlook  for  perlite  is  closely  geared  to  construction  activity, 
but  there  is  a  trend  toward  a  percentage  increase  in  the  use  of  perlite 
in  plaster  and  concrete. 


PHOSPHATE    ROCK 

E.  Robert  Ruhlman,  Commodity  Specialist 
Branch  of  Ceramic  and  Fertilizer  Materials 

Large  deposits  of  phosphatic  sand  containing  from  8  to  31  percent 
P205  in  northeastern  North  Carolina  were  delineated  by  recent  ground- 
water studies  by  the  Federal  Geological  Survey  in  cooperation  with 
the  North  Carolina  Division  of  Mineral  Resources.  Exploration  of 
these  deposits  by  industry  began  in  1957  and  mining  and  processing 
methods  were  being  investigated.  Technical  and  economic  studies  con- 
cerning the  Baja  California  phosphate-bearing  sands  continued.  The 
Bureau  of  Mines  completed  tests  of  a  phosphate-rock  planer  in  Montana 
deposits  and  planned  to  conduct  further  tests  in  the  Idaho-Wyoming- 
Utah  area. 

The  United  States  output  of  marketable  phosphate  rock  in  1957, 
from  Florida,  Idaho,  Tennessee,  Montana,  Utah,  and  Wyoming,  was 
estimated  at  14.3  million  tons,  a  9  percent  drop  from  1956. 

French  Morocco  and  Tunisia,  major  producers  of  phosphate  rock, 
became  independent  countries  during  1957  and  may  begin  marketing 
their  owrn  output,  thus  abolishing  the  French  phosphate-rock  syndicate. 
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PLATINUM-GROUP   METALS 


J.  P.  Ryan,  Commodity  Specialist 
Branch  of  Rare  and  Precious  Metals 

World  production  of  platinum-group  metals  reached  a  new  high  in 
1957  for  the  tenth  successive  year  but  domestic  consumption  was  sub- 
stantially below  1956.  Reflecting  the  lower  demand  and  increased  world 
supply,  platinum  prices  dropped  from  a  high  of  $103-$107  a  troy  ounce 
to  a  low  of  $77-$80  an  ounce  in  December.  The  price  of  palladium 
was  lowered  slightly  from  $23-$24  an  ounce  to  $21-$22^ ;  other  plati- 
num-group metal  prices  remained  unchanged. 

Domestic  production  comprising  crude  platinum  from  Alaska  placers, 
byproduct  platinum-group  metals  from  copper  and  gold  refining,  and 
platinum-group  metals  from  secondary  sources,  supplied  about  15  per- 
cent of  domestic  requirements.  The  Union  of  South  Africa  and  Canada 
continued  to  supply  most  of  the  United  States  requirements.  Platinum 
of  Soviet  origin,  reaching  the  market  in  substantial  quantities  during 
the  year,  contributed  to  the  lowering  of  prices. 

Net  imports  of  platinum-group  metals  were  estimated  to  have  dropped 
about  34  percent  to  658,000  ounces.  Domestic  consumption,  as  measured 
by  sales  to  industry,  was  estimated  at  720,000  ounces,  16  percent  below 
1956. 

The  petroleum-refining  industry  continued  as  the  principal  market 
for  platinum  in  1957 ;  however,  sales  to  this  industry  for  catalytic  use 
were  estimated  to  be  23  percent  below  those  of  1956.  Sales  of  palladium 
used  chiefly  for  contacts  in  the  electrical  industry  declined  about  11 
percent  during  the  year.  Sales  of  platinum-group  metals  for  use  in 
jewelry  and  the  decorative  arts,  and  for  dental  and  medical  applications 
also  were  substantially  lower  in  1957. 

World  output  of  platinum-group  metals  rose  about  13  percent  in 
1957  to  an  estimated  1.1  million  ounces,  distributed  approximately  as 
follows  :  Union  of  South  Africa  540,000  ounces ;  Canada  400,000 ;  Russia 
125,000;  Colombia  26,000;  United  States  21,000. 

In  view  of  the  decline  in  business  activity  and  lower  inventory  re- 
quirements for  platinum  as  a  catalyst  in  gasoline  reforming  operations, 
the  short-term  outlook  for  platinum-group  metals  is  for  continued 
oversupply.  As  new  reforming  plants  under  construction  or  planned 
in  the  United  States  and  Europe  come  into  production,  demand  for 
platinum  as  a  catalyst  will  increase.  Newly  developed  applications 
for  platinum  also  may  lead  to  increased  consumption  and  alleviation  of 
the  oversupply  situation.  New  applications  include  the  use  of  platinum 
anodes  in  automatic  electrical  systems  for  protecting  ships  hulls  and 
propellers  against  corrosion,  platinum  for  reignitors  in  jet  engines, 
and  platinum  alloys  in  permanent  magnets. 

The  development  of  mine  reserves  of  platinum-group  metals  and  con- 
struction of  production  facilities  in  the  Union  of  South  Africa  have 
provided  productive  capacity  adequate  to  meet  foreseeable  future  de- 
mand. Furthermore,  the  completion  of  new  production  facilities  in 
Canada  scheduled  for  1960  also  will  contribute  greatly  to  assuring  an 
adequate  long-term  supply  of  platinum-group  metals. 
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POTASH 

E.  Robert  Ruhlman,  Commodity  Specialist 
Branch  of  Ceramic  and  Fertilizer  Materials 

Development  of  Canadian  potash  deposits  expanded  considerably 
during  1957.  Three  shafts  were  being  sunk  and  by  the  end  of  the  year 
were  2,500,  1,200-plus,  and  300  feet  deep.  A  total  of  18  companies, 
from  the  United  States,  Canada,  and  West  Germany,  were  reported 
exploring  or  developing  deposits.  Initial  production  was  scheduled  for 
1959. 

Output  of  marketable  potash  in  the  United  States  in  1957  was  esti- 
mated at  2.2  million  short  tons.  New  Mexico  had  six  producing  com- 
panies that  supplied  over  92  percent.  The  remainder  came  from  Cali- 
fornia, Utah,  Michigan,  and  Maryland. 

Concern  was  expressed  by  industry  officials  regarding  possible  over- 
production. The  United  States  price  was  cut  2  cents  a  unit  of  K20. 
The  long-range  outlook  was  for  continuing  expansion. 


RARE-EARTH    METALS 

Charles  T.  Baroch,  Acting  Chief 

Branch  of  Rare  and  Precious  Metals 

Domestic  production  of  rare-earth  minerals  in  1957  was  from  bast- 
nasite  in  California  and  New  Mexico,  monazite  in  Florida,  Idaho,  and 
South  Carolina,  euxenite  in  Idaho,  and  the  minor  minerals,  yttro- 
fluorite,  gadolinite,  and  samarskite,  in  Colorado.  Total  mine  shipments 
of  all  types  and  grades  of  concentrates  were  estimated  at  800  tons  of 
rare-earth  oxides.  Monazite  from  the  Union  of  South  Africa  continued 
as  the  chief  source  of  the  rare-earth  metals.  It  was  processed  primarily 
for  its  thorium  content  to  fill  Government  contracts  and  to  supply 
increasing  industrial  nonenergy  demands  for  thorium.  This  has  re- 
sulted in  continued  greater  supplies  of  byproduct  rare-earth  com- 
pounds. The  Bureau  of  Mines  estimates  that  1957  industrial  consump- 
tion of  metals  and  compounds  totaled  about  2,600  tons  of  rare-earth 
oxides. 

Research  by  industry  and  Government  resulted  in  new  scientific  data 
and  uses.  New  techniques  were  developed  for  flame-spraying  rare-earth 
oxide  coatings  on  metal  surfaces  to  give  components  greater  resistance 
to  heat  and  corrosion.  The  yttrium  subgroup  of  the  rare-earth  elements, 
sometimes  called  the  heavy  rare-earth  metals,  has  been  of  particular 
interest.  Of  these,  yttrium,  gadolinium,  and  erbium  are  finding  uses 
in  artificially  made  garnets  which  have  a  high  paramagnetism  that 
makes  them  useful  as  ferrites  in  electronic  devices. 

A  long-range  research  program  to  develop  new  uses  for  the  rare- 
earth  elements,  sponsored  by  seven  producers  of  rare-earth  chemicals, 
was  started  by  Battalle  Memorial  Institute. 

SAND  AND   GRAVEL 

W.  W.  Key,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Production  of  sand  and  gravel  in  1957  apparently  increased  over 
record  1956  despite  the  lag  in  getting  the  construction  phase  of  the 
Federal  highway  program  under  way  in  all  areas,  the  cement  strike, 
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and  tight  money  in  housing  construction.  The  estimated  650  million 
tons  of  sand  and  gravel,  produced  at  an  average  value  of  slightly  less 
than  a  dollar  a  ton,  made  them  the  leading  commodities  in  dollar  value. 

The  tonnage  outlook  for  the  sand  and  gravel  industry  is  better  than 
at  any  time  in  history,  but  rigid  specifications,  keen  competition,  and 
depleting  reserves  are  important  factors  in  making  any  forecasts.  The 
sand  and  gravel  industry  depends  primarily  upon  construction  and 
particularly  upon  highway  paving  for  volume  outlets.  Fortunately, 
highway  construction  shows  a  sharp  upward  trend  which  is  expected 
to  continue  many  years  under  the  present  and  anticipated  development 
programs. 

In  1957,  the  nation  saw  an  increase  in  the  use  of  portable  plants 
capable  of  serving  markets  in  immediate  areas  from  local  deposits.  On 
the  other  hand,  the  number  of  plants  producing  over  a  million  tons  of 
sand  and  gravel  a  year  has  also  increased. 

SELENIUM 

Frank  L.  Fisher,  Commodity  Specialist 

Branch  of  Rare  and  Precious  Metals 

Domestic  selenium  production  continued  at  a  record  pace  in  1957 
despite  a  severe  drop  in  consumption.  Producers'  stocks  increased 
sharply,  imports  declined,  and  the  price  decreased  from  the  1956  high. 
All  the  primary  selenium  produced  in  the  United  States  and  Canada 
during  1957  was  a  byproduct  of  the  electrolytic  refining  of  copper. 

Selenium  production  totaled  an  estimated  1,050,000  pounds  in  1957 
compared  with  1,117,000  pounds  in  1956.  Imports  decreased  nearly 
39  percent  to  an  estimated  12,000  tons  a  month  for  the  year.  Most 
imports  came  from  Canada.  Lesser  quantities  were  received  from  Japan 
and  West  Germany.  Selenium  also  was  recovered  from  lead  flue-dusts 
imported  from  Mexico. 

Producers'  stocks  of  selenium  climbed  from  191,000  pounds  at 
the  beginning  of  1957  to  a  record  650,000  pounds  at  the  end  of  the 
year.  The  increase  was  largely  of  the  commercial-grade  metal. 

The  price  of  selenium  dropped  from  $15  a  pound  for  commercial- 
grade  at  the  beginning  of  1957  to  $7.50  a  pound  in  December.  The 
comparatively  high  1956  price  was  largely  responsible  for  sharp  in- 
roads by  substitutes  into  selenium  consumption.  High-purity  silicon 
and  germanium  were  substituted  for  selenium  in  manufacturing  some 
rectifiers,  mercury  dyes  replaced  selenium  compounds  to  some  extent 
in  the  pigment  industry,  and  ferrotellurium  was  used  in  place  of  f erro- 
selenium  in  manufacturing  stainless  steel. 

SILVER 

J.  P.  Ryan,  Commodity  Specialist 

Branch  of  Rare  and  Precious  Metals 

Both  domestic  mine  production  of  silver  (38.9  million  ounces)  and 
consumption  by  the  arts  and  industry  (95  million  ounces)  declined 
moderately  in  1957,  reflecting  curtailment  of  base-metal  mining  opera- 
tions and  the  decline  in  business  activity,  respectively.  Net  inflow  of 
silver  rose  sharply  during  the  year  to  a  postwar  high  of  198.4  million 
ounces  due  to  the  return  of  lend-lease  silver  which  accounted  for  138.3 
million  ounces.  Of  a  total  obligation  of  410.8  million  ounces,  all  but 
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27.7  million  ounces  owed  by  Saudi  Arabia  and  Ethiopia  was  repaid  by 
the  end  of  the  year. 

The  four  leading  silver-producing  states — Idaho,  Utah,  Arizona,  and 
Montana — again  accounted  for  more  than  80  percent  of  domestic  pro- 
duction, nearly  two-thirds  of  which  was  a  byproduct  of  base-metal  ores. 

World  output  of  silver  in  1957  rose  slightly  to  about  223  million 
ounces.  Mexico  continued  as  the  leading  silver-producing  country,  fol- 
lowed by  the  United  States,  Canada,  and  Peru.  These  four  countries 
supplied  nearly  59  percent  of  the  world  output.  Free  silver  stocks  in 
the  Treasury  increased  to  127.4  million  ounces  and  total  Treasury 
stocks  at  the  end  of  the  year  were  2,014.3  million  ounces. 

The  price  of  silver  on  the  New  York  market  fluctuated  in  a  narrow 
range  during  the  year,  between  a  high  of  91f  cents  and  a  low  of  89f 
cents  an  ounce;  the  average  price  was  virtually  the  same  as  1956.  The 
Treasury  purchase  price  for  domestic  production  remained  unchanged 
at  90^  cents  an  ounce. 

Legislation  to  repeal  the  silver-purchase  laws  was  again  introduced 
in  Congress  and  was  referred  to  the  Committee  on  Banking  and  Cur- 
rency and  Ways  and  Means,  but  no  further  action  was  taken. 

New  industrial  applications  of  silver  and  silver  alloys  continued  to 
be  developed  during  the  year.  A  new-type  solid  electrolyte  battery, 
using  silver  bromide  with  a  silver  anode,  was  developed  to  meet  require- 
ments for  high  voltage-to-volume,  long  storage,  and  standby  service. 
Silver-plated  aluminum  bus  conductors  for  electrical  installations  be- 
came commercially  available  for  the  first  time  in  1957  and  were  ex- 
pected to  find  widespread  industrial  use. 

STEEL 
James  C.  O.  Harris,  Commodity  Specialist 
Branch  of  Ferrous  Metals  and  Ferroalloys 

Steel  experienced  the  third  best  year  in  its  history  in  1957  with  the 
production  of  112.7  million  tons,  compared  with  115.2  million  in  1956 
and  the  all-time  record  of  117  million  tons  in  1955.  In  the  second  half 
of  1957,  steel  output  dropped  10  percent  below  the  record  rate  of  the 
first  half  of  the  year. 

Improved  blast-furnace  and  operating  techniques,  along  with  high 
scrap  prices,  contributed  to  a  new  record  in  pig-iron  production  of  78.6 
million  short  tons.  Although  scrap  prices  dropped  sharply  during  the 
last  half  of  1957,  blast-furnace  output  did  not  decline  substantially 
until  December.  The  ratio  of  scrap  to  pig  iron  consumed  in  September 
was  47-53  percent,  compared  with  50-50  during  the  first  half  of  the 
year. 

At  the  end  of  1957,  blast  and  steel  furnace  capacities  reached  new 
highs  of  91.0  and  140.7  million  tons,  respectively.  Steelmaking  capacity 
increased  7.2  million  tons,  with  the  second  highest  annual  gain,  while 
capacity  for  blast  furnaces  increased  4.2  million— the  highest  gain  on 
record.  New  steelmaking  capacities  by  type  of  process  and  gain  or  loss 
during  1957,  in  millions  of  tons,  were:  Open  hearth  122.3,  plus  5.4; 
electric  13.3,  plus  1.8 ;  Bessemer  4,  minus  0.5 ;  and  oxygen  converter  i.±, 
plus  0.5. 

The  majority  of  the  blast-furnace-capacity  increase  was  accomplished 
through  enlargement  and  modernization  of  existing  furnaces;  how- 
ever, three  new  furnaces  were  blown  in  during  the  year — at  Morris 
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ville,  Pennsylvania,  Sparrows  Point,  Maryland,  and  Fontana,  Cali- 
fornia. The  2-niillion-ton  increase  in  steelmaking  capacity  at  Bethlehem 
Steel's  Sparrows  Point  plant  makes  this  the  world's  largest  steel  works 
with  a  capacity  of  8.2  million  tons. 

Shipments  of  steel  in  1957,  including  exports,  totaled  80  million 
tons,  compared  with  83.3  million  tons  in  1956  and  81.7  million  in 
1955.  Receipts  by  the  automotive  industry,  14  million  tons  (19  per- 
cent of  domestic  shipments),  were  slightly  higher  than  in  1956.  Other 
major  industries  showing  increases  were  construction  (including  main- 
tenance), shipbuilding,  oil  and  gas,  and  industrial  equipment.  Steel 
shipments  to  warehouses  and  distributors  (2.2  million  tons  less  than 
1956),  showed  the  greatest  decrease.  Consumption  by  the  container, 
railroad,  electrical  equipment,  and  appliances  industries  also  dropped. 
Steel  exports  in  1957  totaled  4.6  million  tons,  compared  with  3.6 
million  in  1956. 

Average  weekly  hours  worked  per  employee  in  the  steel  industry 
during  1957  was  39.1  compared  with  40.4  in  1956.  The  average  number 
of  employees  for  the  year  was  538,000  compared  with  534,000  and  the 
average  hourly  wage  was  $2.68  in  1957  compared  with  $2.52  for  the 
previous  year. 

The  average  composite  price  of  finished  steel,  as  published  by  Iron 
Age,  was  5.8  cents  a  pound  compared  with  5.358  in  1956. 

During  the  year  the  American  steel  industry  continued  to  improve 
iron-  and  steelmaking  facilities,  develop  new  direct  iron-reduction 
processes,  and  expand  vacuum  melting  facilities. 

The  use  of  oxygen  and  humidification  of  blast-furnace  blast  received 
further  attention.  In  an  experiment  at  National  Steel's  Weirton,  West 
Virginia,  plant,  pig-iron  output  was  increased  19  percent  by  using  a 
blast  enrichment  of  4  percent  oxygen.  Direct  iron  processes  widely  dis- 
cussed during  the  year  included :  The  R-N  process,  the  Dwight-Lloyd- 
McWane  process,  the  Cyclosteel  process,  the  H-iron  process,  the  Madaras 
process,  the  Esso-Little  process,  the  Diamond- Alkali  process,  and  U.  S. 
Steel's  Nu-iron  process.  Nearly  every  major  steel  plant  had  a  pilot 
plant  in  operation,  and  the  Bureau  estimates  that  between  $10  and  $12 
million  was  being  spent  annually  on  research  in  this  field.  Vacuum- 
melting  facilities  continued  to  expand  with  the  increased  demand  for 
superior  steels  and  alloys.  A  survey  showed  that  at  the  end  of  1957 
capacity  of  facilities  totaled  about  20  million  pounds  of  induction 
vacuum  melting  and  50  million  pounds  of  consumable-electrode,  vac- 
uum-arc melting. 

In  steelmaking  the  use  of  oxygen  received  further  attention  during 
the  year.  Jones  &  Laughlin  Steel  Corporation  constructed  the  Nation's 
second  oxygen  steel-making  plant  at  Aliquippa,  Pennsylvania.  Inland 
Steel  used  oxygen  and  made  steel  in  an  open-hearth  furnace  without 
fuel.  In  1957,  for  every  ingot  ton  of  steel  made,  more  than  200  cubic 
feet  of  oxygen  were  used.  One  oxygen  steelmaking  plant  was  under 
construction  by  Acme  Steel.  The  technique  to  be  employed  by  Acme 
is  to  use  oxygen  converters  to  make  steel  from  molten  iron  from  two 
hot  blast  cupolas.  The  combination  of  cupolas  with  converters  is  new 
in  the  United  States. 
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STONE 

W.  W.  Key,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Substantial  progress  was  made4  in  the  Federal  highway  program  in 
1957,  with  emphasis  on  land  acquisition.  Although  output  of  crushed 
stone  did  not  expand  as  rapidly  as  anticipated,  it  apparently  increased 
over  record  1956,  despite  reversals  in  the  construction  field.  The  Bureau 
of  Mines  estimates  that  about  540  million  tons  of  stone  was  used  mainly 
for  road  construction  and  concrete  aggregate.  Large  quantities  also 
were  used  for  many  other  purposes. 

A  matter  of  growing  importance  to  the  industry  was  the  difficulty 
of  operating  quarries  adjacent  to  metropolitan  areas. 

As  in  the  case  of  sand  and  gravel,  stone  production  is  expected  to 
continue  at  a  high  level,  primarily  because  of  the  increased  highway 
construction.  Stone  sand  was  used  in  areas  where  suitable  natural  sand 
was  not  available. 

Some  permanent  plant  operators  used  job-site  portable  plants  to 
offset  the  tendency  of  contractors  to  produce  their  own  aggregates 
where  conditions  are  favorable. 

Dimension  stone  had  important  markets  in  the  building  and  monu- 
mental trade,  but  this  tonnage  represented  only  a  small  percentage  of 
total  production. 


SULFUR 

L.  P.  Larson,  Commodity  Specialist 

Branch  of  Construction  and  Chemical  Materials 

Owing  to  growing  competition  from  new  production  facilities  being 
developed  in  Mexico,  France,  Canada,  and  other  countries,  the  produc- 
tion of  Frasch  sulfur  in  the  United  States  declined  in  1957  from  the 
all-time  high  established  in  1956. 

Recovery  of  brimstone  in  the  purification  of  natural  and  refinery 
gases  continued  to  increase  as  new  installations  became  operative 
during  the  year.  Sales  of  domestic  Frasch  sulfur  declined  as  deliveries 
to  domestic  markets  were  reduced.  American  producers  encountered 
serious  competition  in  world  and  domestic  markets  as  Mexican  pro- 
ducers sought  new  markets  for  their  expanded  production.  As  a  result 
American  producers  reduced  prices  by  about  $3  per  long  ton  in  an 
effort  to  maintain  their  positions  in  the  market.  The  new  schedules 
thus  placed  the  United  States  producers'  domestic  prices  at  $23.50  and 
$22.50  per  long  ton  f .o.b.  mine,  respectively,  for  bright  and  dark  sulfur ; 
export  prices  were  reduced  to  $25  (bright)  and  $24  (dark)  per  ton 
f.o.b.  port,  In  December  the  price  spread  between  United  States  and 
Mexican  producers  was  further  reduced  by  an  increase  of  $1  per  ton 
in  the  price  of  Mexican  sulfur. 

Domestic  output  of  Frasch  sulfur  in  1957  totaled  5,491,000  long- 
tons,  15  percent  below  the  record  production  of  1956.  Sulfur  recovered 
from  gas  increased,  reaching  a  record  of  519,000  tons.  Shipments  from 
mines  declined  from  5,676,000  in  1956  to  5,031,000  tons  in  1957;  stocks 
of  Frasch  sulfur  increased  from  3,935,000  tons  in  1956  to  4,423,000. 
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TALC,   SOAPSTONE,  AND   PYROPHYLLITE 

Donald  R.  Irving,  Assistant  Chief 

Branch  of  Ceramic  and  Fertilizer  Materials 

Combined  mine  production  of  talc,  soapstone,  and  pyrophyllite  in 
the  United  States  decreased  4  percent  to  an  estimated  707,000  tons  in 
1957  from  the  alltime  high  of  739,000  tons  reported  in  1956.  However, 
it  was  the  third  successive  year  that  production  exceeded  700,000  tons, 
and  was  the  third  highest  annual  output  ever  recorded.  A  factor  con- 
tributing- to  the  decline  was  lower  demand  for  ceramic  floor  and  wall 
tile.  Production  continued  to  come  from  14  states,  with  virtually  all 
reporting  decreases. 

The  outlook  for  1958  is  uncertain,  although  the  long-term  outlook 
is  for  further  growth. 

THORIUM 
James  Paone,  Commodity  Specialist 
Branch  of  Rare  and  Precious  Metals 

Thorium  consumption  for  nonenergy  purposes  increased  about  70 
percent  in  1957  as  a  result  of  continued  rising  demand  for  thorium 
for  magnesium-thorium  alloys. 

Domestic  production  of  monazite,  the  source  of  thorium,  came  from 
South  Carolina,  Idaho,  and  Florida.  The  two  principal  manufacturers 
of  refined  thorium  compounds  in  the  United  States  were  the  Lindsay 
Chemical  Company,  West  Chicago,  Illinois,  and  Davison  Chemical 
Company,  Division  of  W.  R.  Grace  &  Company,  Baltimore,  Maryland. 

About  12,000  to  14,000  tons  of  monazite  containing  5  to  6  percent 
TI1O2  was  produced  by  the  Free  World.  Most  of  this  came  from  the 
Union  of  South  Africa  and  the  remainder  from  the  United  States, 
Ceylon,  Korea,  and  Australia.  The  Blind  River  area  of  Ontario,  Canada, 
was  the  most  promising  potential  source  of  thorium  announced  during 
the  year.  Potential  thorium  output  might  be  3  to  4  million  pounds  of 
thorium  oxide  a  year. 

The  price  of  monazite  concentrate  from  the  Union  of  South  Africa 
ranged  from  $250  to  $285  a  ton.  Domestic  prices  were  a  matter  of 
negotiation  between  buyer  and  seller  and  varied  from  about  $25  to 
$40  a  percent-ton  of  contained  thorium  oxide. 

Davison  Chemical  Company,  Curtis  Bay,  Maryland  plant,  intended 
for  processing  Government  stockpile  monazite,  was  shut  down  in  1957 
because  the  process  installed  was  not  adequate  to  handle  the  wide 
variation  in  monazite  quality  encountered.  Davison's  Erwin,  Tennessee 
plant,  completed  in  1957,  is  the  first  commercial  solvent-extraction 
facility  in  the  United  States  for  the  production  of  nuclear-grade 
thorium-oxide,  as  well  as  a  plant  for  making  thorium  metal  and  tho- 
rium alloys. 

Largest  use  for  thorium  was  in  magnesium-thorium  alloys.  The 
demand  for  magnesium-thorium  alloys  is  expected  to  continue.  Use  of 
thorium  in  manufacturing  incandescent  gas  mantles  remained  at  the 
same  level  as  in  1956.  The  nuclear  use  of  thorium  presents  a  large 
potential.  Although  several  power  reactors  using  thorium  as  fuel  are 
being  investigated  and  the  AEC  is  allocating  some  $4  million  on 
research  on  thorium,  the  future  of  thorium  in  atomic  energy  was  not 
clear  in  1957. 
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TIN 

James  W.  Pennington,  Assistant  Chief 
Branch  of  Base  Metals 

World  mine  production  of  tin  in  1957  declined  3  percent  below  1956 
to  an  estimated  173,500  long-  tons.  Output  of  tin  at  world  smelters 
also  dropped  and  totaled  about  170,000  tons,  or  6  percent  less  than 

1956.  The  United  States  failed  to  account  for  any  mine  production 
and  contributed  only  1,600  tons  to  smelter  production;  on  January  31, 

1957,  operations  were  suspended  at  the  Longhorn  smelter  in  Texas, 
and  on  February  15  the  Government  sold  the  plant  to  the  Wah  Chang 
Corporation. 

The  decrease  in  industrial  activity  in  the  latter  part  of  1957  lowered 
world  consumption  of  primary  tin  3  percent  to  an  estimated  156,000 
tons.  Of  this,  the  United  States  accounted  for  56,000  tons,  compared 
with  60,500  tons  in  1956.  Imports  of  metallic  tin  to  the  United  States 
in  1957  were  down  about  5  percent  from  the  62,000  tons  of  1956.  The 
New  York  price  of  tin  averaged  96.17  cents  a  pound  in  1957,  a  drop  of 
5  cents  from  1956. 

TITANIUM 
F.  J.  Cservenyak,  Chief 
Branch  of  Light  Metals 

United  States  production  of  ilmenite  in  1957  increased  about  4 
percent  over  1956,  while  output  of  titanium  pigments,  which  use  most 
of  the  ilmenite,  decreased  6  percent.  Domestic  rutile  production  was 
slightly  lower,  but  rutile  imports  set  a  new  record.  Despite  a  record 
in  sponge  output,  most  producers  were  operating  at  less  than  half 
capacity  by  the  end  of  the  year  because  of  cutbacks  in  defense  require- 
ments. 

Domestic  ilmenite  output  reached  a  new  high  of  710,000  short  tons. 

Rutile  production  was  slightly  below  the  peak  established  in  1956, 
and  totaled  approximately  11,800  short  tons.  On  November  20  Metal 
and  Thermit  Corporation  opened  a  rutile  and  ilmenite  processing  plant 
at  Beaver  Dam,  Virginia.  The  plant  has  a  planned  capacity  of  5,000 
short  tons  of  rutile  a  year  and  represents  an  investment  of  $1,250,000. 

E.  I.  du  Pont  de  Nemours  &  Co.,  Inc.,  announced  it  would  take  over 
its  Lawtey  and  Starke,  Florida,  plants  in  February  1958.  Humphreys 
Gold  Corporation  had  been  operating  the  plants  for  du  Pont  under  a 
10-year  lease.  In  December  du  Pont  disclosed  that  mining  at  Lawtey 
and  Starke  would  be  curtailed  due  to  lower  demands  for  titanium  ore 
and  zircon. 

Union  Carbide  Corporation  in  April  revealed  plans  to  mine  a 
titanium  deposit  on  Amelia  Island,  off  northeast  Florida.  The  company 
owns  about  3,000  acres  on  the  island  and  will  mine  the  deposit  by 
bucket  dredge  capable  of  handling  about  500  tons  of  sand  an  hour 
from  which  about  15  tons  of  heavy  minerals  will  be  recovered. 

The  Quebec  Iron  and  Titanium  Corporation,  Sorel,  Quebec,  Canada, 
the  only  North  American  commercial  producer  of  titanium  slag,  an- 
nounced in  February  that  it  would  increase  titanium-dioxide-slag  pro- 
duction 60  percent  by  adding  three  ilmenite  smelting  furnaces  to  its 
plant.  Work  will  cost  about  $16  million  and  is  planned  for  completion 
by  early  1959. 
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Imports  of  ilmenite  concentrate  in  1957,  primarily  from  India  and 
Canada,  increased  about  30  percent  over  1956.  Imports  of  rutile  con- 
centrate, practically  all  from  Australia,  increased  about  75  percent. 

Ilmenite  prices  remained  constant  during  the  year,  but  quoted  prices 
for  rutile  followed  a  steady  downward  trend  from  $190  to  $230  a  short 
ton  (94  percent  Ti02  f.o.b.  Atlantic  seaboard)  at  the  start  of  1957  to 
$120  to  $125  at  the  end  of  the  year. 

The  titanium  sponge  metal  industry  operated  at  a  record  high  level 
during  the  first  quarter  of  1957,  but  cutbacks  in  military  requirements 
caused  declines  in  production  and  consumption  for  the  remainder  of 
the  year.  The  military  cutback  was  reportedly  due  to  a  reduction  in 
the  number  of  certain  aircraft  to  be  acquired  and  a  stretch-out  of 
deliveries.  Despite  the  cutback,  production  of  17,250  tons  for  the  year 
exceeded  1956  by  about  20  percent.  Sponge  consumption  was  about  20 
percent  below  the  previous  year.  Much  of  the  excess  sponge  metal  was 
delivered  to  General  Services  Administration  under  Defense  Produc- 
tion Act  contracts. 

Allied-Kennecott  Titanium  Corporation  selected  Wilmington,  North 
Carolina,  as  a  site  for  its  titanium  metal  plant.  Facilities  will  be  in- 
tegrated from  the  production  of  titanium  tetrachloride  to  titanium 
mill  products,  such  as  forgings  and  billets. 

Another  industry  development  was  the  formation  of  the  Mallory- 
Sharon  Metals  Corporation  by  Mallory-Sharon  Titanium  Corporation 
and  National  Distillers  will  be  owned  one-third  each  by  P.  R.  Mallory 
Company,  Sharon  Steel  Company,  and  National  Distillers  Chemical 
Corporation. 

For  the  first  time  since  1952,  production  and  shipments  of  titanium 
pigments  declined.  Production  of  pigments,  as  measured  by  the 
titanium  dioxide  content,  decreased  about  6  percent,  and  shipments 
went  down  7  percent  from  1956.  However,  both  were  second  only  to 
1956. 

The  only  titanium-pigment  expansion  announced  during  the  year 
was  by  E.  I.  du  Pont  de  Nemours  &  Co.,  Inc.  Du  Pont  will  build  a 
125-ton-per-day  titanium-dioxide  pigment  plant  on  a  1,500-acre  site 
near  New  Johnsonville,  Tennessee.  Pigments  will  be  produced  by  the 
conversion  of  titanium  tetrachloride  to  titanium  dioxide  rather  than  by 
the  conversion  of  the  sulfate  as  practiced  by  the  other  domestic  pro- 
ducers. The  plant  is  expected  to  be  in  operation  by  early  1959.  On 
September  11  Canada's  first  titanium-pigment  plant  was  opened  at 
Varennes,  Quebec,  by  Canadian  Titanium  Pigments,  Ltd.,  a  subsidiary 
of  the  National  Lead  Company.  The  plant  will  use  titanium  slag  pro- 
duced 40  miles  away  by  the  Quebec  Iron  and  Titanium  Corporation, 
Sorel,  Quebec. 

TUNGSTEN 
Robert  W.  Holliday,  Commodity  Specialist 
Branch  of  Ferrous  Metals  and  Ferroalloys 

Domestic  production  of  tungsten  concentrate  in  1957  declined  ap- 
proximately 50  percent  compared  with  1956.  Peak  output  of  the  year 
was  in  January  and  thereafter  output  diminished  as  suspension  of 
Government  purchase  continued.  By  December,  only  4  operators  were 
in  production :  Tungsten  Mining  Corporation  in  North  Carolina ;  Union 
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Carbide  Nuclear  Company,  in  California;  Climax  Molybdenum  Com- 
pany, in  Colorado;  and  Nevada-Massachusetts  Company,  in  Nevada. 

Stocks  of  concentrate  held  by  domestic  producers  exceeded  4  million 
pounds,  contained  tungsten,  compared  with  1,477,000  pounds  in  Decem- 
ber of  1956  and  523,000  pounds  in  December  1955. 

Prices  declined  steadily  during  the  year  from  $27.25  to  $27.75  on 
January  3  to  $11.50  to  $13.25  on  December  3,  per  short  ton  unit  of 
tungsten  trioxide  c.i.f.  U.  S.  ports,  duty  extra. 

Consumption  of  concentrate  in  1957  exceeded  8  million  pounds,  con- 
tained tungsten.  Somewhat  more  than  half  of  this  was  supplied  by 
domestic  producers,  according  to  a  comparison  of  mined  production, 
mine  shipments,  and  accumulation  of  stocks. 

Consumption  of  tungsten  products,  including  metal  powder,  scheelite, 
ferrotungsten,  chemicals  and  scrap  was  in  tool  steel  and  other  alloys 
(about  41  percent),  carbides  (about  40  percent),  tungsten  wire,  rod, 
and  sheet  (about  13  percent)  and  miscellaneous  uses  (about  6  percent). 

Imports  of  concentrate  in  1957  were  approximately  13.8  million 
pounds,  contained  tungsten,  a  decrease  of  nearly  34  percent  from  1956. 
Bolivia,  Brazil,  Argentina,  Australia,  Canada,  Korea,  and  Peru  were 
the  leading  producers,  in  that  order.  Each  supplied  more  than  1  mil- 
lion pounds  and  together  they  supplied  nearly  90  percent  of  the  total 
imports. 

Because  of  the  tungsten  surplus  in  recent  years  and  the  urgent  need 
for  better  high-temperature  materials  in  jet  aircraft,  missiles,  and 
numerous  more  commonplace  uses,  tungsten  research  in  1956  and  1957 
has  placed  increased  emphasis  on  uses. 


URANIUM 
James  Paone,  Commodity  Specialist 
Branch  of  Rare  and  Precious  Metals 

Uranium  production  increased  in  1957,  but  greater  expansion  was 
predicted  in  1958.  Domestic  uranium  concentrate  purchases  by  the 
Atomic  Energy  Commission  totaled  about  $171  million  in  1957,  over 
25  percent  more  than  in  1956 ;  purchases  in  1958  may  exceed  the  1957 
figure  by  45  percent. 

Uranium-ore  production  from  over  1,200  properties  totaled  3.6  mil- 
lion tons,  representing  a  20-percent  increase  over  1956.  About  8,600 
tons  of  mill  concentrates  was  produced  during  the  year,  an  increase  of 
more  than  40  percent  over  1956.  Four  mills  started  during  the  year, 
bringing  the  total  operating  mills  to  16. 

The  domestic  ore  reserve  was  estimated  at  75  million  tons,  with  an 
average  grade  of  0.27  percent  U308.  Over  half  of  the  reserve  is  in  New 
Mexico,  and  the  remainder  in  Utah,  Wyoming,  Colorado,  Arizona, 
Washington,  Oregon,  Nevada,  North  Dakota,  South  Dakota,  Texas, 
California,  Montana,  and  Idaho. 

Uranium  was  used  in  producing  atomic  weapons  and  developing 
atomic  power.  Since  atomic  power  is  of  prime  importance  to  the  ura- 
nium industry,  investigation  of  power  reactors  continued  with  the  re- 
sult that  14  high-temperature  power-producing  reactors,  7  of  which 
became  operational  in  1957,  were  functioning  in  the  United  States  by 
the  end  of  the  year.  During  1957,  24  research  and  test  reactors  began 
operating;  3  atomic-powered  submarines  were  in  commission,  and  16 
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were  under  construction  or  on  order,  and  two  uranium-fueled  surface 
vessels  were  being  built. 

Imports  of  uranium  concentrates  exceeeded  11,800  tons  of  U308. 
Foreign  production  continued  in  Belgian  Congo,  Canada,  Union  of 
South  Africa,  Fiance,  Portugal,  Australia,  and  Sweden. 

Some  limitation  on  expansion  of  uranium  production  was  advo- 
cated by  the  Atomic  Energy  Commission  in  an  attempt  to  maintain 
a  strong,  continuing  domestic  uranium  industry.  The  long-term  outlook 
for  uranium  is  for  expanding  production  to  fulfill  the  needs  for  atomic 
power.  Continued  exploration  will  be  necessary  to  provide  ore  reserves 
for  this  growth.  On  the  basis  of  the  projected  rate  of  extraction  in 
1959  the  discovery  and  development  of  7  million  tons  of  ore  annually 
are  needed  merely  to  maintain  the  domestic  reserve  position. 


VANADIUM 

Phillip  M.  Busch,  Commodity  Specialist 

Branch  of  Ferrous  Metals  and  Ferroalloys 

Vanadium  production  as  a  byproduct  of  carnotite  ores  of  Colorado 
Plateau  continued  to  exceed  demand. 

Output  of  vanadium  pentoxide  (V205)  in  1957  was  about  12.6  mil- 
lion pounds — about  10  percent  below  1956.  Domestic  consumption  of 
vanadium  was  about  4.1  million  pounds  (vanadium  content)  in  1957 — 
a  7  percent  decrease  from  1956.  There  were  no  imports  of  vanadium 
ore  and  concentrate  in  1957,  but  20,406  pounds  (gross  weight)  of  vana- 
dic  acid,  anhydride,  salts  and  compounds,  and  mixtures  of  vanadium, 
7  pounds  (gross  weight)  of  vanadium  carbide,  and  400  pounds  (gross 
weight)  of  chromium  nickel  and  chromium  vanadium  were  imported 
through  November  1957.  Exports  of  vanadium  in  various  forms  were 
approximately  1.2  million  pounds  (vanadium  content) — about  39  per- 
cent less  than  in  1956. 

Substantial  research  and  development  by  industry  and  Government 
continued  on  methods  for  producing  high-purity,  ductile  vanadium, 
on  vanadium  alloys,  and  on  determining  the  effect  of  vanadium  in  spe- 
cial steels. 

Supplies  of  vanadium  for  domestic  consumption  and  for  export  ap- 
pear to  be  adequate  for  several  years.  The  depletion  of  commercial 
grades  of  vanadium-bearing  carnotite  ores  may  necessitate  the  develop- 
ment of  other  sources. 

ZINC 

O.  M.  Bishop,  Commodity  Specialist 

Branch  of  Base  Metals 

World  overproduction  of  zinc  continued  throughout  1957.  That  ex- 
cess, in  conjunction  with  cutbacks  in  consumption  and  stockpiling  b}^ 
the  United  States,  led  to  increased  stocks  of  metal  in  the  hands  of 
domestic  producers  and  a  drastic  decline  in  zinc  prices  with  consequent 
mine  closings. 

Domestic  mine  production  declined  from  a  rate  of  590,000  tons  a 
year  in  the  first  quarter  of  1957  to  a  rate  of  435,000  tons  in  the  fourth 
quarter  and  totaled  520,000  tons  in  1957,  compared  with  542,000  tons 
in  1956.  Domestic  mine  production  of  520,000  tons  of  recoverable  zinc 
was  augmented  by  imports  of  785,000  tons  of  primary  zinc  as  metal 
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and  concentrate  so  that  new  primary  supply  totaled  about  1.3  million 
tons  in  1957. 

Domestic  consumption  totaled  840,000  tons  of  primary  slab  zinc, 
71,000  tons  of  redistilled  slab,  and  104,000  tons  of  zinc  in  ore  consumed 
directly  to  make  zinc  oxide  and  other  zinc  products.  Thus,  total  primary 
consumption  of  945,000  tons  was  about  300,000  tons  less  than  primary 
supply. 

On  May  6  the  price  of  zinc,  Prime  Western  grade,  East  St.  Louis, 
declined  1|  cents  to  12  cents  a  pound  and  by  July  2  had  fallen  to  10 
cents  where  it  stayed  throughout  the  remainder  of  the  year. 

Thereafter  many  zinc  and  zinc-lead  mines  either  closed  or  curtailed 
output.  Major  mines  which  closed  included  the  Sterling  mine  in  New 
Jersey,  Vinegar  Hill  group  in  Wisconsin,  Eagle-Picher  mines  in  Kan- 
sas and  Oklahoma,  Van  Stone  mine  in  Washington,  the  Kearney  and 
Groundhog  mines  in  New  Mexico,  Combined  Metals  Reduction  Com- 
pany mines  in  Nevada,  Keystone  and  Rico  Argentine  in  Colorado,  Dar- 
win mine  in  California  and  the  San  Xavier,  Athletic,  Johnson  Camp, 
and  Trench  group  in  Arizona.  The  Anaconda  Company  curtailed  out- 
put at  it's  Butte,  Montana  mines,  and  most  of  the  mines  in  the  Coeur 
d'Alene  region  cut  back  from  a  6-  to  a  5-day  work  week. 


ZIRCONIUM   AND   HAFNIUM 
F.  W.  Wessel,  Commodity  Specialist 
Branch  of  Rare  and  Precious  Metals 

In  1957  production  of  zirconium  metal  expanded  rapidly  to  about 
800  tons.  Most  metal  was  used  in  construction  of  nuclear  reactors,  par- 
ticularly those  for  naval  vessels. 

Four  companies,  operating  six  plants,  were  active  in  the  field.  Vari- 
ous modifications  of  the  digestion,  purification,  and  reduction  steps  of 
the  Kroll  process  were  installed  or  under  test.  A  fifth  company  studied 
zirconium  preparation  by  fused-salt  electrolysis. 

Processing  and  fabrication  capacity  has  kept  pace  with  expanded 
sponge  production;  four  large  operations  and  several  smaller  ones 
produced  ingot,  shapes,  and  cladding. 

Open  market  prices  of  zirconium  were  $7  to  $14  a  pound  for  reactor- 
gracle  metal,  and  $5  to  $10  for  the  commercial  grade.  Atomic  Energy 
Commission  contract  prices  ranged  from  $4.50  to  $12. 

Hafnium  production  grew  in  proportion  to  production  of  reactor- 
grade  zirconium.  Little  was  offered  on  the  market,  and  prices  between 
$20  to  $40  a  pound  were  quoted. 

Domestic  output  of  zircon  concentrate  was  about  54,000  tons.  Aus- 
tralian production  was  between  90,000  and  100,000  tons,  of  which 
about  45,000  tons  was  shipped  to  the  United  States.  Brazilian  zircon 
disappeared  from  the  domestic  market,  and  imports  from  other  coun- 
tries were  negligible.  The  price  of  imported  zircon  started  the  year 
at  $64  to  $68  a  long  ton,  c.i.f.  Atlantic  coast  ports,  but  a  gradual 
decline  brought  the  price  to  $50-$51  at  year's  end.  Domestic  prices  held 
constant  at  $50  (Jacksonville)  and  $55  (Starke)  a  short  ton,  f.o.b. 
mines. 

Mentioned  as  the  major  cause  of  the  price  decline  was  the  reduced 
consumption  of  zircon  for  facings  by  brass  foundries,  partly  because 
of  less  business  activity. 
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The  outlook  for  zirconium  metals  calls  for  gradually  increasing  con- 
sumption as  more  naval  and  merchant  vessels  are  equipped  with  atomic 
power,  and  as  additional  civilian  installations  are  made,  based  on  zir- 
conium's low  nuclear  cross-section,  comparatively  low  specific  gravity, 
and  good  corrosion  resistance. 

Use  of  zircon  for  metal  production  should  require  a  slowly  increas- 
ing portion  of  the  annual  supply.  The  long-term  outlook  for  zircon  for 
foundry,  refractory,  ceramic,  and  chemical  uses  is  for  gradual  increases, 
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